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QffdLV 
- 1 HEALTH AND SAFETY PLAN 

Health and Safetv P l a n  (Accident Prevention Safetv Proqrarn P l a n )  Rocky Flats 

Investiqations, prepared by Jacobs Engineering, Inc. 

The s i te-specif ic  health and safety plan has been written for  the use of 
Jacobs Engineering, Inc. , the i r  employees, and subcontractors. All EG&G 
Dersonnel associated w i t h  th i s  Project shall comply w i t h  a l l  aspects of this  1 

. 
I .  Plant Inteqrated Operable Units 8.9.10.12.13. and 14 Phase I RFI/RI 
.; 

plan as re1 ated t o  heal t h y  safety,-and emergency' Gsppnse. 

REVIEW AND APPROVAL 

/?/. &&A 
l thland Safe ty t ia i son  Officer. 

/ 

Environmental Restoration Health and 
Safety Officer 

.,.;.. 

i . I  -. 

. i  



HEALTH AND SAFnY PLAN APPROVAL FORM 

The following signature documents tha t  th is  division o f  EGaG Rocky Flats, Inc., 
has reviewed the Health and Safety Plan and agrees that  the requirements which 
ape managed by this division have been addressed i n  a technically correct manner. 

Health and Safety Plan T i t le :  

Heal t &v ( m t  Prevention Safetv  Prou r am Plan R ock Y F l a t s  h and Sal‘ P1 an 
p l a n t  Integrate d Ooerable U n l t s  8 ,  9. 10. 17. 13. and 14 Phase I RFI/RL 
jnvest l  a d 1  ons 

Subcontractor Document Yes 
EG&G Document NO 

ONLY 
I 1 ,  
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HEALTH AND SAFETY PLAN APPROVAL FORM ONRY 
The fol lowing s igna tu re  documents t h a t  t h i s  d i v i s i o n  o f  EG&G Rocky F l a t s ,  Inc . ,  
has review the  hea l th  and Sa fe ty  Plan and agrees  t h a t  requirements  w h i c h  a r e  
managed by t h i s  d iv i s ion  have been addressed i n  a t e c h n i c a l l y  c o r r e c t  manner. 

Health and Safe ty  Plan T i t l e :  

Health and Safe tv  Plan (Accident Prevention Safe tv  Procrram Plan)  Rockv F l a t s  . 
Plan t  In t e ra ra t ed  Ooerable Units, 8. 9. 10, 12 .  13. and 14 Phase I RFI/RI 
I n v e s t i a a t i o n s  

Subcont rac tor  Document Yes 
EG&G Document No 

N b  C o * n m Q n ~ C  feCe\ 'dc& g/e7 /$s  
Fi re  Prote 'ction / Date 
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JUL- 8-83 MU 8:46 
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HEALTH AND SAFEfv PLAN APPROVAL PLAN 
The followin signature docrrmont8 that t h i s  division 04 €GM; Xocky F l a b ,  Inc., 
managed by thlr diviolon have been addressed i n  P technlcally correct manner. 
,Health md Safety Plan Title: 

has review t R e health and Safety Plan and agrees tha t  requirements which are 

I. 

' Subcontractor Document Yes 
EGaC O m m n t  No 



HEALTH AND SAFETY PLbN APPROVAL FORM O P W  
The following signature documents t h a t  t h i s  division of EG&G Rocky Flats ,  Inc., 
has reviewed the Health and Safety P lan  and agrees t h a t  the requirements which 
are managed by this division have been addressed in a technically correct manner. 

Health and Safety Plan Ti t le :  

Health and Safetv P1 an (Accident Prevention Safetv Proqram P1 a n )  Rockv F1 a t s  
Plant Integrated Ooerable Units 8. 9. 10. 12, 13. and 14 Phase I RFI/RI 
Investiqations 

Subcontractor Document Yes 
EG&G Document No 



I 
The following signature documents tha t  t h i s  division of EG&G Rocky Flats,  Inc., 
has review the health and Safety Plan and agrees that  requirements which are 
managed by t h i s  division have been addressed in a technically correct manner. 

Health and Safety Plan Ti t le :  

Health and Safety Plan (Accident Prevention Safetv Proqram P1 a n )  Rocky F1 a t s  
Plant Intearated ODerable Units RFI/RI Investiqations 

Subcontractor Document Yes 
EG&G Document No 



HEALTH AND SAFET'Y PLAN APPROVAL PLAN * QNLV 
i The following signature documents that this division of EG&G Rocky Flats, Inc., 

I has review the health and Safety Plan and agrees that requirements which are 
managed by this division have been addressed in a technically correct manner. 

Health and Safety Plan Title: 

Health and Safetv Plan (Accident Prevention Safetv Proqram Plan) Rockv Flats 
Plant Inteqrated Ooerable Units RFI/RI Investiqations 

Subcontractor Document Yes 
EG&G Document No 

Date 
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HEALTH AND SAFETY PLAN APPROVAL FORM 
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The following signature documents that this d i v i s i o n  o f  EGIG RockY Flats, I n b  
has reviewed the Health and Safety Plan and agrees that the requirements which 
are managed by thls division have been addressed I n  a technically correct manner. 

Health and Safety Plan Title: 

Health and Safetv Plan tAccfdent Prevention Safetv Proaram Plan) Rockv Flats 
P1 an t Tnt earated ODerable Units 8. 9, 10. 2. 13. and 14 P I RFI/RL 

Subcontractor Document -m 
hase 

ves ti q a t  i on t 
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1.0 INTRODUCTION 

This Health and Safety Plan (HSP) presents requirements and guidelines for work specific to the 

implementation of the Investigation of the Phase 1 Resource Conservation and Recovery Act 

(RCRA) Remedial Facility Investigation (RFI) and Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) Remedial Investigation (RI) work plans for 

Operable Units (OUs) 8,9 ,  10, 12, 13, and 14 (Industrial Area) to be performed at the EG&G 
Rocky Flats Plant (RFP). It is in compliance with applicable sections of 29 Code of Federal 
Regulations (CFR) 1910.120 Hazardous Waste Operations and Emergency Response, and U.S. 
Department of Energy (DOE) Order 5480.11 Radiation Protection for Occupational Workers. 

This HSP was prepared for exclusive use by employees of Jacobs Engineering Group Inc. 
(Jacobs) and its subcontractors. This plan shall not be modified without written approval by the 

Project Manager or Corporate Health and Safety Officer (CHSO), the Denver Health and Safety 

Coordinator, and EG&G. In addition, this plan will not be used by firms or persons not under 

contract to Jacobs without the Written approval of Jacobs. This plan is not valid unless it is 

signed and dated by the Jacobs Project Manager, Health and Safety Coordinator, and CHSO. 
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2.0 ElEALTH AND SAFETY PERSONNEL 

2.1 INTRODUCTION 

This section identifies personnel responsibilities for the management and implementation of this 

HSP. An organization chart that includes health and safety personnel for the project is shown 

in Figure 2-1. 

2.1.1 Corporate H d t h  and Safety Officer 

The CHSO will provide oversight and review of activities conducted under this plan. The CHSO 
will (1) review and approve significant changes and modifications to this plan, (2) conduct audits 

on a periodic basis to ensure that the practices and procedures contained within this HSP are 

properly implemented, (3) provide technical guidance as required, (4) provide medical 

surveillance and health and safety records to the Health and Safety Coordinator, and (5) provide 
final resolution for health and safety issues. 

2.1.2 Health and Safety Coordinator 

The Health and Safety Coordinator is responsible for ensuring that the policies and procedures 

of this HSP are implemented. This responsibility includes making certain that all personnel 

designated to work are qualified according to medical surveillance and health and safety training 

consistent with Occupational Safety and Health Administration (OSHA) 29 CFR 1910.120, DOE 

Order 5480.11, and EG&G site-specific training. Any significant changes to the HSP must be 

approved by the Health and Safety Coordinator. The Health and Safety Coordinator will 

investigate serious accidents that occur onsite to determine fundamental causes and actions to be 

taken to prevent recurrence. The Health and Safety Coordinator will (1) review and approve 

the HSP; (2) ensure that all subcontractors comply With the specifications of this plan; (3) assist 

in planning, coordinating, and implementing project health and safety operations and services; 

. 
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(4) provide industrial hygiendchemical safety and radiation safety guidance to the Health and 
Safety Specialist (HSS), Health and Safety Officer (HSO); (5) ensure that health and safety 

records are maintained and updated; (a) conduct regular site audits, including audits of 

subcontractors, to ensure compliance with the HSP; (7) help the site crews in maintaining the 

site in compliance with the HSP; (8) ' dn ta in  a working knowledge of applicable federal and 

state safety and health standards; and (9) provide interpretation of those standards, when 

The Health and Safety Coordinator is also responsible for ensuring that for all project activities 
conducted under this HSP, every reasonable effort will be made to limit radiation exposures of 
workers and the public, and releases of radioactive materials to the environment to levels that 

are as low as reasonably achievable (ALARA) in accordance with requirements set forth in DOE 
Orders 5400.5 and 5480.11. 

The Health and Safety Coordinator wil l  provide monthly reports to the CHSO detailing the 

project's health and safety performance for the period. A copy of this plan will be forwarded 

to EG&G Industrial Hygiene through the Project Contracting Officer. 

2.1.3 Project Manager 

The Project Manager is responsible for overall operations during fieldwork onsite, including 

safety of personnel during site activities. The Project Manager is responsible for implementation 

of the HSP and protecting surrounding facilities and any potentially affected communities. The 

Project Manager for the overall Integrated OU project and specific OU project managers are 

identified in Figure 2-1. 

The Project Manager's specific health and safety duties include the following: 

managing the development and implementation of the site-specific HSP; 

(up0 lK\ppuhts\brpDU\.fm 09/18/94 
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. performing periodic onsite inspections to make certain that the HSP is being followed; 

. coordinating with the HSS/HSO on health and safety matters; 

. ensuring that resources are available for all health and safety requirements; and 

. providing the appropriate monitoring and safety equipment necessary for implementing 

this HSP. 

The Project Manager has the ability to authorize the following safety-related suspensions: 

temporary suspension of field activities if health and safety of personnel are endangered, 

pending an evaluation by the Health and Safety Coordinator; and 

. temporary suspension of an individual from field activities for infractions of the HSP, 

pending an evaluation by the Health and Safety Coordinator. 

2.1.4 Health and Safety Specialist/Health and Safety Officer 

The HSO will submit an application to EG&G’s RadiologicaI Engineering for the position of 

HSS. EG&G’s Radiological Engineering will make certain this person meets the requirements 

for the position of HSS. The EG&G title of HSS and the Jacobs title of HSO will then be 

equivalent positions. Therefore, in this HSP, the title HSS/HSO is a combination of the two 

titles and refers to one position. 

The HSP for the Integrated OU program at RFP is implemented by the HSS/HSO. The 

HSS/HSO and, ultimately, the Project Manager are responsible for the safe conduct of 

operations. 
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The HSS/HSO specific health and safety duties include the following: 

assisting the specific OU project managers and the Site Manager in implementing the 

HSP; 1 

reporting to the Health and Safety Coordinator on health and safety matters; 

providing a copy of the HSP to all field crews; 

assisting the Site ManagedField Team Leaders with obtaining required health and safety 
equipment and maintaining equipment onsite; 

L 

maintaining all site health and safety records and immediately reporting all safety-related 

incidents or accidents to the specific OU project managers and Project Manager; 

directing health and safety activities onsite and conducting staff training and orientation 
on these activities; 

ensuring that current medical clearance and training documentation is available; 

implementing radiological guidelines; 

monitoring compliance with the Integrated OU HSP and conducting site audits; 

maintaining a copy of Jacobs’ Standard Operating Procedures (SOPS) as contained in the 

Jacobs Health and Safety Manual; 

suspending work or otherwise limiting personnel exposures if this HSP appears to be 

unsuitable or inadequate, or if the health or safety of personnel is endangered; 

- 
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. directing personnel to change work practices if existing practices are deemed to be 

hazardous to the health and safety of personnel; 

removing personnel from projects if their actions endanger their health and safety or the I 

health and safety of coworkers, other workers, or the environment; 

0 implementing emergency procedures as required; and 

. implementing radiological guidelines and coordinating and documenting activities to limit 

radiation exposures to levels that are ALARA. 

2.1.5 Site Manager 

The Site Manager will be responsible for all administrative tasks at the facility. The duties of 

the Site Manager include: (1) ensuring job site safety and implementing the HSP, (2) making 

certain that contract requirements are met, (3) informing facility personnel of activities that will 

be carried out in a particular month, (4) ensuring site permits are obtained before work begins 

at each site, (5) communicating with the project HSS/HSO about the schedule of work at the 

facility, and (6) verifying training/medical documenfation and releases. 

2.1.6 Health and Safety Specialist in Training 

The Health and Safety Specialist in Training (HSST)  will assist the HSS/HSO with implementing 

the HSP as deemed necessary by the Project Manager. The HSST’s responsibilities are as 

follows: 

. ensuring that each individual within the HSST’s area of responsibility complies with the 

provisions of this plan, and documents safety practices; 
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conducting presCreening for field radiological measurements to approve the area for 
fieldwork in Level D, modified Level D, Level C, or Level B personal protective 

equipment (PPE); 

. auditing safety practices used by onsite teams; 

. providing onsite air monitoring for radiological and chemical contaminants during field 
activities (as required) using personal and real-time sampling instrumentation as outlined 

in this HSP; 

monitoring workers for heat or cold stress, and distributing health and safety equipment; 

communicating with command post for onsite activities; e 
. monitoring workers, equipment, and samples with radiation screening instruments; and 

. initiating appropriate emergency procedures. 

The HSST will have the authority to stop work in the case of an imminent safety hazard or 
potentially dangerous situation. After stopping work, the HSST will immediately consult with 

the HSSIHSO. 

' I  

2.1.7 Subcontractors 

Subcontractors will implement and follow this plan. The following specific responsibilities are 

included: 

Attend site-specific orientation and follow the requirements set forth in this plan. e 
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Provide to the Health and Safety Coordinator copies of Material Safety Data Sheets 
(MSDS) for all  hazardous chemicals brought onsite. 

. Frovide copies of all training and medical authorizations required by 29 CFR 1910.120 

to the Health and Safety Coordinator. 

. Following the direction of Jacob's health and safety personnel and take corrective actions 

on health and safety issues. 
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3.0 FACILITY CHARACTERISTICS 

The following text discusses the site description, history, and physical features. 

3.1 SITEDESCRIPTION 

RFP is located northwest of Denver, Colorado. The plant consists of approximately 6,550 acres 
of federally owned land. Major process buildings are located within a protected area of 

approximately 400 acres. The developed area is surrounded by a buffer zone of approximately 

6,150 acres. The entire facility is bound by State Highway 93 on the west, State Highway 128 

on the north, Indiana Street on the east, and State Highway 72 on the south. 

The project’s location in relation to the Denver area is shown in Figure 3-1. Major structures 

and roads are shown in the RFP General Map in Figure 3-2. Figure 3-3 show €UT and the 

building structures. 

3.2 SITEHISTORY - 

RFP began operations in 1952 and is under DOE administration as part of the nationwide nuclear 

weapons development, production, and research complex. Primary production activities at the 

plant included fabrication of nuclear weapons components fiom beryllium, plutonium, stainless 

steel, and umnium; assembly of components; and chemical recovery and purification of 

recyclable transuranic radionuclides. The production mission of manufacturing in plutonium 

components was halted in 1989. The major classes of waste generated at the plant include 

hazardous waste, radioactive waste, low-level and transuranic mixed (radioactive hazardous) 

waste, refuse, and sanitary waste. , 
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Accidental relases of plutonium occurred during two major fires in 1957 and 1969. In the late 
196Os, cutting oil contaminated with plutonium also leaked from corroded barrels stored 

outdoors. Another incident o c c d  in 1974 when tritium was released. 

The U.S. Environmental Protection Agency @PA) published the final decision to add RFP to 
the National Priorities List (NPL) in the Octokr 4, 1989, Federal Register. Cleanup at RFP 

is being conducted under two major environmental laws: (1) CERCLA, better known as 

Superfund, and the Superfund Amendments and Reauthorization Act (SARA) of 1986, which 
addresses inactive and radioactive areas at the plant; and (2) RCRA, which addresses past and 

active storage and disposal areas of the plant. 

! 

3.3 TOPOGRAPHY. 

The natural environment of RFP and vicinity is influenced primarily by its proximity to the 

Front Range of the Rocky Mountains. The plant is directly east of the Rocky Mountains at an 
elevation of approximately 6,000 feet above sea level. RFP is located on a broad, eastward 

sloping plain of overlapping alluvial fans. These fans extend approximately 5 miles eastward 

from the Rocky Mountains. The continental divide is located approximately 16 miles west of 

the plant. The operational area of the plant is located near the eastern edge of the alluvial fans 
on a terrace between stream-cut valleys (North Walnut Creek and Woman Creek). Surface 

water discharges are currently being diverted to Big Dry Creek. 

3.3.1 Streams 

Three intermittent streams constitute the major watercourses that drain RFP and generally flow 
from west to east. These drainages are Rock Creek, Walnut Creek, and Woman Creek (Figure 

3-2). Rock Creek drains the northwestern corner of the plant and flows northwest through the 

buffer zone to its offsite confluence with Coal Creek. An east-west trending topographic divide 

bisects the plant separating the Walnut Creek and Woman Creek drainages. North and South 

FINAL 
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Walnut creeks and an u ~ a m e d  tributary drain the northern portion of the protected area. These 

three forks of Walnut Creek join in the buffer zone and flow toward Great Western Reservoir 
approximately 1 mile east of the confluence. Woman Creek drains the southern RFP buffer zone 
flowing eastward to Standley Reservoir. The South Interceptor Ditch lies between RFP and 

Woman Creek. The South Interceptor Ditch collects runoff from the RFP security area and 

dive* it to Pond C-2, where it is monitored in accordance with RFP National Pollution 

Discharge Elimination System (NPDES) permit before discharge into Woman Creek. 

3.3.2 A, B, and C Series Ponds 

There are a number of holding ponds in the three major watercourses at RFP. There are four 

ponds located on North Walnut Creek (identified as Ponds A-1, A-2, A-3, and A-4), five ponds 

(B-1, B-2, B-3, B-4, and B-5) on South Walnut Creek, and two ponds on Woman Creek. There 

is one pond (C-2) below the South Interceptor Ditch confluence with Woman Creek. 

3.3.3 Solar Ponds 

Five solar evaporation ponds (207A, 27B North, 207B Central, 207B South, and 207C) are 

present within the Protected Area. They were originally constructed to store and treat (by 

evaporation) low-level radioactive process wastes containing high nitrates and treated acidic 

wastes containing aluminum hydroxide. The addition of waste materials to ponds 207A and 

207C ceased in 1986. The 207B series of ponds was cleaned in 1977 and has not contained 

process waste since that time. 

3.4 INDUSTRIAL AREA DESCRIPTION 

Past operations at RFP consisted of fabrication of nuclear weapons components from plutonium, 

uranium, and nonradioactive metals (principally beryllium and stainless steel). In addition, the 

plant reprocessed components after they were removed from obsolete weapons for recovery of 

- 
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the plutonium. Other activities at RFP included research and development in metallurgy, 
machining, nondestructive testing, coating, remote engineering, chemistry, and physics. Both 

radioactive and nonradioactive wastes were generated in the production processes. Currently, 

the plant is not producing the radioactive weapons components. Environmental restoration has 
become RFP's mission. 

Current waste-handling practices involve onsite and offsite recycling of hazardous materials, 

onsite storage of hazardous and radioactive mixed wastes, and offsite disposal of solid 

radioactive materials at another DOE facility. However, RFP operating procedures historically 
included both onsite storage and disposal of hazardous, radioactive, and mixed radioactive 

wastes. Preliminary assessments under the Environmental Management Program identified 

some of the past onsite storage and disposal loations as potential sources of environmental 
contamination. 

3.5 BIOIAGY 

Animal life inhabiting RFP and its buffer zone consists of species associated with western prairie 

regions. These species include a number of small carnivores such as coyote, red fox, striped 
skunk, and long-tailed weasel, which could be carriers of rabies. A profusion of small 

herbivores can be found throughout the plant site and buffer zone consisting of species such as 
the pocket gopher, white-tailed jackrabbit, and the meadow mole. Bull snakes and rattlesnakes 

I 
are the most frequently observed reptiles. Eastern yellow-bellied racers and scorpions have also 

been Seen, and western plains garter snakes are found in and around many of the ponds. 

3.6 PROJECT DESCRIPTION 

Jacobs has been contracted to implement the nonintrusive investigations of the Phase I RFVRI 

for the Industrial Area OUs 8 , 9 ,  10, 12, 13, and 14. The scope of work includes the following 

field activities: (1) site walks/visual inspections, (2) surface water and sediment sampling, (3) 
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surface radiation surveys, (4) concrete and asphalt sampling, (5) soil-gas suweys, (6) surface 
and shallow (6 inches) soil sampling, and (7) tank and pipeline inspection. Minimal intrusive 

soil sampling has been included in the nonintrusive investigation scope of work. Requirements 

and guidelines consistent with this activity are incorporated in the HSP, and all of the activities 
defined in the work plan will hereafter simply be referred to as nonintrusive activities. More 

extensive intrusive activities may be conducted as a follow up. Should Stage 2 investigative 

activities be initiated, an addendum to this HSP will be generated. 

The OUs are groupings of Individual Hazardous Substance Sites (IHSSs) identified in the DOE 
Environmental Restoration (ER) Program. The integrated OUs have some MSSs that are 

located within the Protected Area. Table 3-1 summarizes each OU and related IHSSs, the 

fieldwork for each, and whether the work wil l  be performed in the Protected Area. 

Supplemental information pertaining to health and safety requirements are contained in Appendix 
A, Personal Protective Equipment and Monitoring Requirements. @ 
Radiation surveys will be performed with a sodium iodide (IUaI) detector (e.g., Bicron FIDLER), 

to delineate specific anomalous radioactivity that may be detected by-high purity germanium 

detector (HPGe) radiation surveys. The NaI survey is to be completed after HPGe surveys 

(performed by EG&G and assisted by Jacobs) to fully characterize the extent of possible 

radioactivity within the MSSs. 

The goal of the nonintrusive field investigations of the RFI/Iu for the OUs is to collect the data 
necessary to evaluate and develop the intrusive data collection activities for each M S S  at RFP. 

The nonintrusive investigations for the Integrated OUs are described as the initial stages (usually 

one or two) in each of the OU field sampling plans of the RFI/RI work plans. 

This HSP covers all nonintrusive activities defined in the RFYRI work plans for the Integrated 

ous. 



. TABLE 3-1 

BY INTEGRATED OPERABLE UNITS AND INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
SUMMARY OF NONINTRUSIVE Acnmnm 

126.2 Y 

127 Y 

132 Y 

146.1 Y 

146 6 Y 

147.1 Y 
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BY INTEGRATED OPERABLE UNITS AND INDIVIDUAL HAZARDOW SUBSTANCE SITES 
SUMMARY OF NONINTRUSIVE A c n w n a  

Note.: 1 
2' 
3' P No inwetigation planned 

PA = Protected Area 

= Depending on ra8ults of High F'urtty Qermanlum Sunmy 
= Depending if water is prewnt in sump 

- 
IHSS = Individual Hazardous Substance Site 

flate\hspiou\table3-1\April 26. 1994 wpf 12 of 14 h y c k d  



RFP/ERM-9eooo19 
3 (Rev. 0) 

EG&G ROCKY F A T S  PLANT Manual: 
Integrated Operable Units I Section: 
Health and Safe€$ Plan Page: 13 of 14 

Organization: Environmental Management 

The specific tasks covered by this plan are as follows: 

I . traveling to and from each IHSS location both inside and outside the Protected Area; and 

. conducting site walks, surface water and sediment sampling, surface radiation surveys, 

concrete and asphalt sampling, soil-gas surveys, surface and shallow soil (6 inches) 

sampling, tank pipline inspections, geophysical surveys, pipeline location and tracing, 

and associated support activities. 

This HSP does not cover work inside any buildings other than the field trailers. This plan only 

covers outdoor tasks performed during daylight hours. 

. .  . 

. .  
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4.0 GENERAL HEALTH AND SAFETY REQUIREMENTS 

4.1 PERSONNELTRAININGREQUIREMENTS 
! 

All site personnel are required to be trained in accordance with the 29 CFR 1910.120 regulation 

covering Hazardous Waste operations and Emergency Response and DOE Order 5480.11, 

Radiation Protection for Occupational Workers. 

4.1.1 Preassignment Tmiuhg 

All field employees must complete the &hour basic health and safety training required under 

29 CFR 1910.120, as well as an eight-hour annual refresher training course thereafter. 

Certificates verifjmg completion of these training courses will be maintained in the health and 

safety files for each individual working onsite. e 
Additional training in confined space entry, lockoutltagout, and excavation safety will also be 

conducted for employees before they perform these tasks. 

4.1.2 First Aid and Cardiopulmonary Resuscitation Training 

At least one site employee must have first aid and cardiopulmonary resuscitation (CPR) training 

consistent with the requirements of the American Red Cross Association, and blood-borne 

pathogens control training. 

4.1.3 Supervisor Training 

The HSS/HSO and Site Manager must complete the basic 40-hour training course three days of 

on-the-job W g ;  first aid training; and at least eight hours of supervisor training, which is 

specialized training on managing hazardous waste operations. The eight hours of specialized 

- 

FINAL 
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training will include instruction covering the Jacobs health and safety program, employee 
training program, PPE program, spill containment procedures, and health hazard monitoring 

procedures and techniques. 
I 

4.1.4 -Day On-The-Job Train& 

AU employees will be required to receive a minimum 01 three days of on-the-job trayling 

documented by an experienced supervisor. This training will include, but is not limited to, the 

following: 

work practices by which the employee can minimize the risk from hazards; 

a site orientation tour; 

identification of Contamination Reduction and Exclusion zones; 

identification of potential hazards associated with the performance of tasks assigned to 

the individual; 

applicable hazard mitigation requirements; and 

emergency procedures including location and use of emergency communications, first 

aid, spill procedures, fire equipment, and eyewash. 

Supervised onsite training time will be documented in the Site Manager’s logbook and on a data 
sheet to be kept in the individual’s onsite health and safety file. A copy will be forwarded to 

R. Ann Kring, Health and Safety Administrator, in Jacobs’ Corporate Health and Safety Office. 

I 

i 
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4.1.5 Site Specific Safety Orientation Meeting 

A site-specific safety orientation meeting will be conducted for all field employees, including 

subcontractors, before starting field/laboratory activities. The following topics will be discussed 

at this meeting: 

. 

0 
. 

names of health and safety personnel and alternates responsible for site health and safety; 

health and safety organization; 

locations where the site-specific health and safety plan can be found; 

hazards at the site; 

hazard commuhcation program; 

exposure risk; 

PPE to be used; 

personnel and equipment decontamination procedures; 

air monitoring; and 

emergency procedures. 

All field personnel must be provided a copy of this HSP and are responsible for reading it. At 

the end of the meeting, attendants will be informally quizzed to assess their understanding of the 

health and safety requirements. In addition, they will sign a safety compliance agreement form @ 



EG&G ROCKY FLATS PLANT MiUlpl: RFP/ERM-94-O0019 
Integrated Operable Units Section: 4 (Rev. 0) 
Health and Safety Page: 4of6 

Organization: Environmental Management 

stating that they have read, understand, and agree to comply with the provisions of the HSP. 
Anyone refusing to sign the form will be prohibited fiom working at the site. 

When a new employee has been assigned to the site, the HSSEISO must present a similar 
briefing to the new employee before he or she participates in any field activities. All new 

employees must sign the safety compliance agreement form before beginning fieldwork at RFP. 

4.1.6 EG&G Training . 

Before beginning work at RFP, all Jacobs employees and subcontractors must receive the 

appropriate training discussed below. 

4.1.6.1 Radiation Training 

Before beginning work at RFP, all Jacobs employees and subcontractors who perform fieldwork 

at EG&G RFP must successfully complete the Radiation Training Course (or equivalent) 
provided by EG&G. The training will be commensurate with job assignments and in accordance 

with DOE Order 5480.11 requirements. 

4.1.6.2 General Emdome nt Tra ining 

Before beginning work at RFP, all Jacobs employees and subcontractors who perform fieldwork 

at EG&G RFP must successfully complete the eight-hour Site Orientation General Employee 

Training Course provided by EG&G. 

4.1.7 Record Keeping 

Original records required by 29 CFR 1910.120 are maintained in Jacobs’ Corporate Health and 

Safety Office and the Jacobs support trailers. The Site Manager is responsible for verifying 
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required training, medical monitoring, and maintaining auditable copies of the records at RFP. 
This information can be verified on the Health and Safety Training and Medical Monitoring 

Summary Wallet Card or Health and Safety Training and Medical Monitoring Summary Report 

carried by the employee. Copies of current motor vehicle licenses will also be maintained for 
all personnel operating motor vehicles. 

4.2 MEDICAL MONITORING 

- 
All field employees will be active participants in the medical monitoring program. All medical 
examinations will be performed by or under the supervision of an occupational physician 

approved by Jacobs. The medical monitoring program is described in Jacobs' SOP 1.1, Volume 

I, Program Description and Volume 11, Medical Examination Protocol and Administrative 

Procedure. Additional information about the medical monitoring program and forms are 

included in Appendix B. Radiological exposure monitoring will be conducted in accordance with 

the requirements of DOE Order 5480.11 and the procedural guidance (or equivalent) in EG&G 

Health and Safety Practices, Nos. 4.05, 18.07, and 1819. 

@ 

4.2.1 Baseline (Initial) Examma tion 

Before being assigned to a hazardous or a potentially hazardous activity involving exposure to 

toxic materials, each employee must receive a baseline (initial) examination. The examination 

is intended to determine if the employee is able to perform his or her job without undue risk to 

him or herself, fellow employees, or to the public; and to provide a baseline against which 

future examinations can be measured. Specific elements of the examination are detailed in SOP 
1.1, Volume II. A "fit for work duty" medical clearance and a clearance to wear a respirator 

are required for fieldwork. 

FINAL 
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4.2.2 'Annual Exarmna tiom 

Each individual will receive an interim medical review or periodic medical examination annually 

as designated by the CHSO. These examinations are to be used for comparison with the baseline 
(initial) examination to detect any early indication of changes in health status, whether work 

related'or of a nonoccupational origin. These examinations wil l  also be performed when an 
overexposure may have occurred or when an employee exhibits symptoms of overexposure. 

The interim medical review includes an interim questionnaire, updated Hazardous Materials and 

Site Activity reports, and laboratory analysis to compare with the baseline (initial) examination. 
The physician may request approval from the CHSO for special examination procedures for 

additional testing if he or she finds it necessary. The interim medical review will be given the 
fust year after the baseline (initial) examination and every other year thereafter. Specific 

protocol for this examination is listed in SOP No. 1.1, Volume TI. 

The periodic medical examination includes a thorough examination similar to the baseline 

(initial) examination but not including an electrocardiogram (EKG) or chest X-ray, except where 

noted. The periodic medical examination wil l  be given the second year after the baseline (initial) 
examination and biennially thereafter. Specific protocol for this examination is listed in SOP 
1.1, Volume II. 

4.2.3 Baseline (Exit) Examination 

Enrollment in the medical monitoring program will end when the employee terminates the 
program and/or the company. At that time, a baseline (exit) examination for the employee is 

required. The baseline (exit) examination is identical to the baseline (initial) examination except 

it does not include the respirator fit test. Specific protocol for this examination is listed in SOP 

No. 1.1, Volume II. The CHSO must be contacted with any requests for waivers. 
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5.0 HAZARD EVALUATION 

5.1 INTRODUCTION 
I 

The activities covered by this HSP present potential chemical, physical, radiological, and 

biological exposure hazards, which may be encountered during the conduct of work at RFP. If 

intrusive activities are to be conducted, an addendum to this HSP will be generated using 

information obtained from stage one of this investigation. The evaluation is based on the work 

plans for the OUs and the Historical Release Report. 

. 5.2 HAZARD ASSESSMENT 

The potential hazards for chemicals of concern are discussed in this section. These chemicals 
are located primarily within the soils, pipes, and tanks in the areas to be investigated. The @ 
historical records and work plans assdciated with this investigation provided little quantitative 

data regarding concentrations of chemicals or'radionuclides in the soils or the surrounding 

atmosphere. 

A summary of suspected contaminants of concern along with OSHA and American Conference 

of Government Industrial Hygienists (ACGM) exposure limits for each contaminant of concern 

are presented in Table 5-1. If future potential contaminants are identified, National Institute of 

Occupational Safety and Health (NIOSH) Recommended Exposure Levels will be used if ACGIH 

or OSHA standards are unavailable. Table 5-2 presents the location of each IHSS, the event 

leading to potential contamination, and the suspected contaminants at each site. Radionuclides 
are presented in Table 5-3. 
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TABLE 5- 1 
CHEMICAL EXPOSURE HA24RD SUMMARY 

NOTES: 
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TABLE 5-2 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY INDIVIDUAL HAZARDOUS SUBSTANCE SITES 

ou I IHSS I LOCATION I DESCRIPTION 

118.2 

123.1 

135 

137 

138 

139.1 (North 
and South) 

8 

South end of Building 776. 

Valve Vault 7 southwest of Building 
707. 

Cooling Tower Blowdown northeast 
of Building 374. 

Cooling Tower Blowdown Buildings 
712 and 713. 

Cooling Tower Blowdown near 
Building 779. 

Hydroxide Tank Area Buildings 77 1 
and 774. 

8 

8 

8 

8 

8 

8 

150.1 Radioactive site north of Building 
771. 

Radioactive site west of Buildings 
771 and 776. 

Radioactive site west of Buildings 
771 and 774. 

Radioactive site east of Building 
750. 

Radioactive waste leaks north of Buildings 771 and 776. 

From the 1957 fire in Building 771 Water from the fire fighting, radioactive contaminated soil 
west of Building 77 1 (plutonium). 

Radioactive leak from process waste lines into a tunnel that connects Buildings 771 and 774, 
could have also contained nitrates and other chemical contaminants. 

Leaking process waste line near a sump located outside of Door 3 south of Building 778. 
There is a possibility that equipment was decontaminated in the area after a 1969 fire. 

150.2 

150.3 

150.4 

8 

8 

8 

11 8.1 West of Building 730. I A 20- by 40-foot area near a former UST, containing carbon tetrachloride or trichloroethane 
west of Building 730. 

A 20- by 30-foot area between Buildings 707 and 778, a carbon tetrachloride spill. 

A 40- by 40-foot area south of Sage Avenue and west of North Street. A process wastewater 
spill containing uranium, solvents, oils, beryllium, nitric acid, hydrochloric acid, and fluoride. 

A 11 5- by 40- by 50-fOOt area northeast of Building 374. Possible tritium, phosphate 
compounds, and chromate contamination from cooling tower blowdown water. 

A 10-foot-wide zone beyond the foundations of Buildings 7 12 and 7 13, possible chromium 
contamination from cooling tower blowdown water. 

A 50- by 50-foot area north of Building 727. A pipe leak and effluent spill toward trench 6, 
possible total chromium, radiation activity, and inorganic phosphates. 

NaOH steam condensate tanks and KOH tank, possible chromium and 3,000 dpmA alpha 
activitv. 

~ 

Tank Area - Buildine 174. 

~- 

Possible spill from horizontal, 1,300-pound hydrofluoric acid cylinders. I 
~ 

8 144 (North Sewer Line Breaks near Building 
and South) 730, Tanks 776 A-D. I Four underground waste holding tanks north of Building 776 and east of Building 701A. 

Possible elevated radioactivity. 
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150.8 

LOCATION 

Radioactive site northeast of 
Building 779. 

Radioactive site south of Building 
776 

150.7 L 

DESCRIPTION 

An improperly opened, radioactivelycontaminated waste drum was spread by pedestrian 
tracking. 

From 1969 fire, plutonium tracked outside of Building 776 by fire fighters. 

150.6 L 
~~ 

Radioactive site south of Building 
779. 

Fuel oil leak - Tank 262 north of 
Building 374. 

Radioactive site north of Building 
774. 

Radioactive site north of Buildings 
771 and 774. 

Central Avenue Waste Spill. 

Radioactive site 900 Area. Dock 
area, Building 991. 

Radioactive site Building 991 steam 
cleaning area (near Building 992). 

Acid leak. The southeast corner of 
Building 374. 

Contaminated oil from a cut-apart drum was tracked by pedestrians to  the first floor dock and 
surrounding outdoor areas south and east of Building 779. 

UST No. 2 diesel fuel oil a 45- by 60-foot area centered over tank. 

A 50- by 125-foot area northwest of Building 774. Reportedly, area used to wash radioactive 
contaminated vehicles. 

An  8- by 8-foot slab buried near Building 771A. Slab used as a foundation for a 6,000-gallon 
stainless-steel tank used in the filtrate recovery ion exchange system, slab was contaminated 
with americium. 

Approximately 1 mile of Central Avenue from 903 Pad to  Building 77  1. A drum of 
contaminated lathe coolant leaked .during its transport t o  the waste treatment facility. Possibly 
carbon tetrachloride, machine cutting oil, perchloroethylene, uranium, and plutonium. 

Activities at the dock included cleaning of depleted uranium parts with acetone, 
perchloroethene, and trichloroethane. 

A 55- by 75-fOOt area located south of Building 991 used to  steam clean radioactively 
contaminated equipment and drums. 

A 55gallon drum containing nitric and hydrochloric acid leaked. The mixture was suspected to 
be a waste leaching solution originating from the 400 Area that may have contained trace 
heavy metals. 

2 of 8 Recycled 



TABLE 5-2 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY INDIVIDUAL HAZARDOUS SUBSTANCE SITES 

126.1 and 
126.2 

IHSS I LOCATION 

Out-of-service process waste tanks 
in Building 728. 

121 

146.1 and 
146.6 

147.1 

122 

Six underground concrete process 
waste holding tanks south of the 
original Building 774. 

Process waste line north of Building 
881. 

Original Process Waste Line 
(OPWLI. A network of pipelines 
and tanks that extends throughout 
much of the RFP main production 
complex. It comprises 35,000 feet 
of underground pipelines and 39  
tank locations for a total of 65 

Underground storage tanks south of 
Building 441. 

~~ 

Valve vault west of Building 707. 

124.1 and Three tanks east of Building 774. 
124.3 I 

125 Holding tank east of Building 774. I 
127 Process waste line between Building 

774 and the sanitary wastewater ' 

treatment plant. 

132 Underground storage tanks under I Building 730. 

DESCRIPTION 
~~ 

Used to temporarily store and transport process wastes to  onsite treatment and discharge 
points. Potential contaminants include uranium 238 and 235, plutonium, nitrate, acids, bases, 
hexavalent chromium, beryllium, iron, iodine, phosphate, tritium. 

- 

Tanks stored process waste from Buildings 441 and 123. Nitrates and radionuclides would be 
present. 

A liquid release containing uranium, solvents, oil, beryllium, nitric and hydrochloric acids, and 
fluoride. 

A release of process wastewater, high in nitrate and contaminated with plutonium and 
uranium. 

A release of process wastewater, high in nitrate and contaminated with plutonium and possibly 
uranium. 

A release of liquid process wastes contaminated with nitrate, plutonium, uranium, and various 
other oraanic and inoraanic constituents. 

_ _ _ _ ~  ~~ 

Numerous line breaks. The waste is characterized by high nitrate levels with plutonium 
contamination. 

Leaking underground storage tanks, containing mostly water with small amounts of detergent 
and radionuclides. 

The process waste stored in the tanks was an aqueous solution with plutonium, uranium, 
acids, and caustics. 

High nitrate levels, uranium, plutonium, beryllium, acids, and solvents. 

. .  
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149.1 and 
149.2 

159 

2 1 5 

129 

1 7 0  

174  

175 

9 Two PVC pipes between Building 
774 and the 207 Solar Evaporation 
Ponds. 

Radioactive site Building 559. 

A concrete mixed-waste storage 
tank near Building 771. ' 

Approximately 25 feet east of 
Building 443. 

Property Utilization and Disposal 
Storage Yard. Approximately 260- 
by 1,000-foot area, southeast of 
the present landfill. 

A 60- by 60-foot area near the 
northeast corner, and a 20- by 40- 
foot area along the northern 
fenceline, of the Property Utilization 
and Disposal Storage Yard. 

A 25- by %-foot area in the eastern 
one-third of a storage yard south of 
Building 980. 

9 

9 

10 

10 

10 

10 

10 

10 

10 

TABLE 5-2 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY INDNIDUAL HAZARDOUS SUBSTANCE SITES 

IHSS I LOCATION 

176 Swingerton 81 Walhberg Contractor 
Storage Yard. A 290- by 390-foot 
area, approximately 5 0  feet east of 
solar evaporation ponds, in vicinity 
of Building 964. 

177 

181 

~~ 

Two 10- by 20-foot areas in the 
eastern and western sections, 
respectively, of Building 885. 

Small portion of parking lot north of 
Buildino 334. 

DESCRIPTION 

Low-level radioactive wastes containing caustics and acids. 

Process waste consisting of an aqueous ,solution with radioactive constituents. 

The tank held sludge from second stage precipitation of liquid process waste from Building 771 
and silver effluent from Building 774. 

Underground fuel oil tank and ancillary piping. Also stored No. 2 diesel, wastewater and 
compressor oil, solvents, and trace amounts of 1.1.1 TCA. 

Area used to store various containers that held waste oils and spent solvents. 

Area used to store drums of waste liquids from the maintenance and fabrication shops, waste 
paints, waste paint thinner, and stainless-steel chips coated with freon-based or oil-based lathe 
coolant. 

Area used to  store drums of waste liquids from the maintenance and fabrication shops. 
Generally, drums contained waste oils and thinners. 

Containers stored intermittently throughout area, including mineral spirits, waste oil, VOCs, and 
metals. Low-level radioactivity has also been detected. 

Drum storage areas. Western area stored unused and waste oils. Eastern area stored unused 
and waste paint and paint solvents. Waste materials also contained low-level radioactive 
wastes. 

Former location of 8- by 20-foot cargo container used to  store drums of machine oils, solvents, 
coolants, and possibly low-level radioactive -wastes. 

4 of 8 Aecycled 



TABLE 5-2 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY INDIVIDUAL HAZARDOUS SUBSTANCE SITES 

- 

- 
- 

off-specification Building 374 product water. Water contained low concentrations of tritium. 

Bermed area that contained acid waste dumpsters. Acids were a mixture of phosphoric acid, 
sulfuric acid, and chromium trioxide. Waste acid contained cyanide, cadmium, chromium, lead, 

ou I IHSS LOCATION 
I .  

1 0  

10 207 

I 
~ 182 

A 9.5- by 9-foot area at the east 
side of Building 444. 

An approximate 1,700-square-foot 
area between Buildings 444 and 
453. 

208 

Outside of Building 460, along 
southeast corner of the building. 

East side of Building 374. 

Approximately 3 0  feet west of 
Building 453. 

10 21 3 

I I 
1 

12 1 1 6.1 

12 1 16.2 

West Loading Dock Building 447. 

South Loading Dock Building 444. 

South of Spruce Avenue and east of 
10th Street, approximately 40 feet 
south of Building 980. 

Southeastern portion of the 
production area. 

I I 
I I 

lo I Approximately 9 0  feet east of 
Building 750. 

214 I 

DESCRIPTION 

A drum storage area. Drums contained waste hydraulic oils and chlorinated solvents. 
Beryllium and low-level depleted uranium oxide waste contamination present in some of the 
waste. 

Portable cylindrical vessels used to collect waste nitric acid hydrofluoric acid and ammonium 
salts. 

Area where an 8-footdiameter bv 49.5-foot-long steel storage tank was located. Tank stored 

silver, arsenic, uranium, americium, and tritium contamination. Dumpsters have been removed. 

An 8- by 20-foot cargo container. Wastes stored were a composite of nitric acid with silver, 
sodium fluoride, sodium fluoride solution, plating acids (hydrochloric, nitric, and hydrofluoric1 
with chromium plating solution, cadmium cyanide solution, nickel sulfate, developer, and fixer. 

An  8- by 20-foot cargo container and adjacent 20- by 20-foot area used to store drums of - 
waste auto oil, solvents, paints, thinner, grease, gasoline, diesel fuel, and fiberglass resins and 
catalysts. 

A 439- by 295-foot area covered with asphalt. Used to  store pondcrete: a mixture of Soiar 
Evaporation Pond sludge and sediment with portland cement. Potential contamination by 
nitrate, low-level radiation, and VOCs. 

A 142,000-square-foot area covered with asphalt. Used to store pondcrete: a mixture of Solar 
Evaporation Pond sludge and sediment with portland cement. Solidified low-level radioactive 
and hazardous wastes. 

Spills and leaks from oil stored in drums. Suspected solvents and hydrocarbons may also be 
low-level radioactive materials. 

Many incidents 'of drum leaks and spills. Contaminants include uranium, uranium oxide, 
tetrachloride, nitric acid, chlorinated hydrocarbon solvents, and beryllium. Beryllium soil 
concentrations range from 350  to 1,000 pglg. Direct uranium activity readings were recorded 
as high as 7,500 dpm. Direct uranium air counts have been recorded as high as 1,372 dpm. 
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a 

136.1 and Cooling Tower Pond east of Building 
136.2 444. 

TABLE 5-2 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY INDIVIDUAL HAZARDOUS SUBSTANCE SITES 

157.2 

I 

OU 1 IHSS I LOCATION 

Radioactive site south area Building 
444,447,440 and 439. 

12 

147.2 Building 881 Conversion Activity. I ~~ ~~ ~~ 

187 Sulfuric Acid Spill east of Building 
4433. 

. .  

12 

12 120.1 I Fiberglassing Areas north of Building 

12 

12 

120.2 Fiberglassing Area west of Building 
664. 

Nitric Acid Tanks north and west of 
Building 881. 

189 

117.2 ~ 

I 

1 

Middle Chemical Storage Site, east 
of Building 55 1. 

117.1 l 3  I 

Building 88 1 Conversion Activity, 
150 feet south of Building 865, 250 
feet east of Building 883, and 450 
feet south of Central Avenue. 

North Chemical Storage Site, 
northeast of Building 552, west of 
Building 559. 

13 

DESCRIPTION 

For collection of solutions used to clean the cooling towers, reportedly acidic or lithium 
dichromate, lithium chromate, and hexavalent chromium. Small amounts of depleted uranium 
may have been buried here as well. 

Storage of miscellaneous equipment. Possible contamination from beryllium andlor depleted 
uranium. 

Several incidents of spills and fires, contaminated soils around these buildings, including 
depleted and enriched uranium, beryllium, chlorinated hydrocarbon solvents, including carbon 
tetrachloride, hydraulic oil, lithium, and chromium. 

1,500 gallons of 94% sulfuric acid spilled from an aboveground storage tank. 32,000 pounds 
of lime were added to neutralize the acid. In addition, 200 additional gallons went to  the 
sewer system. 

Spills of polyester resin peroxide catalyst materials and unspecified cleaning solvents. Higher 
than background levels of gamma radiation from plutonium, uranium, and americium have been 
detected. 

Potential residue from spills of polyester resin peroxide catalyst and unspecified cleaning 
solvents. Higher than background levels of radiation from plutonium and uranium. 

Three nitric acid spills. Two of the spills were neutralized with sodium bicarbonate. 

Storage of equipment during conversion process; beryllium and enriched or depleted uranium. 

Buried nonradioactive material including aluminum machine turnings, rings, shapes, overlays 
and other metal parts contaminated with uranium chips. 

Multipurpose storage, including acids, soaps, solvents, beryllium chips and turnings, drums of 
aluminum scraps, and drums of aluminum nitrate. Monitoring indicated occasional buildup of 
radioactivitv. 
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ou IHSS LOCATION DESCRIPTION I '  I I I 
1 17.3 South Chemical Storage Site, 

southwest corner of Central Avenue 
and Seventh Street. 

Oil Burn Pit No. 1 Waste Leak, north 
of Building 335. 

134 Lithium Metal Destruction Site, 
beneath an eastern addition of 
Building 331 and Sage Avenue. 

Waste spills outside of Building 
123. radioactive wastes, with nitrates. 

Fuel Oil Tank east of Building 452. 

A wooden waste box, containing a glovebox, leaked contaminated oil, probably plutonium 
contaminated. 

128 Experimental oil burning in a pit now buried. Reportedly, there are 200 gallons Of suspected 
perchloroethene containing depleted uranium. 

Waste lithium mixed with machinery oils was burned in 55gallon drums for fire department 
training. Sodium, calcium solvent-type chemical compounds, graphite, and magnesium may 
also have been present. 

Small spills of nitrate-bearing wastes. Leaks from process waste lines. Possible low-level 148 

152 

157.1 North Area Radioactive Site, 

No. 6 fuel oil spills and leaks. 

Leak or spills from laundry operations, levels of radioactivity in soils range froni -10' to 
5 . 2 ~ 1  O5 dpmlkg. Contaminants include depleted uranium, enriched uranium, beryllium, and 
solvents. 

Laundry dock, storage area for offsite shipment by train. Low-level radioactive contamination, 
from uranium. 

Building 444. 

158 Building 551 Radioactive Site. 

169 Waste Peroxide Drum Burial, Spill of 35% hydrogen peroxide. 
Chemical Storage Area east of 
Building 55 1. 

Solvent Burning Ground east of 
Building 335. present. Waste solvents may also have been present. 

Valve Vault west of Building 552. 

Caustic Leak southeast corner of 
Building 443. 

17 1 Diesel fuel and gasoline burned and extinguished for training purposes, magnesium may also be 

Pipe leak - uranium, nitrate, plutonium, americium, chloride, sulfate, oakite. 

A 1,500-gallon sodium hydroxide spill. 

Two 55gallon drums of 35% hydrogen peroxide fell from a pallet. 

186 

190 

191 Hydrogen Peroxide Spill. Near 
intersection of Fifth Street and 
Central Avenue. 

7 of 8 
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LOCATION AND HAZARD sum 

I OU I IHSS I LOCATION 

I 14 I ' 131 1 Radioactive Site 700  Area Site No. 
1, Buildina 776 aas bottle dock. 

156.1 Radioactive Site Building 334 I l4 I I Parkino Lot. I 14 I 160 I Radioactive Site Building 444 
Parking Lot. I 14 1 161 I Radioactive Site Area west of 
Building 664. 1 ;; 1 162 1 Radioactive Site 700 Area Site No.- 
2 south of Building 77 1. 

c 
c. 164.1 Radioactive Site 800  Area, No. 2. 
% Concrete Slab, northwest Building 
VI 881. ut 

2 Building 886 Spills. 

2 Buildings 889 Storage. 

NOTES: dpm = disintegrations per minute per gram 

IHSS = Individual Hazardous Substance Site 

KOH = potassium hydroxide 

NaOH = sodium hydroxide 

g = gram 

kg = kilogram 

I = liter 

TABLE 5-2 
TEGRATED OPERABLE UNIT 
MARY BY INDIVIDUAL HAZARDOUS SUBSTANCE SITES 

DESCRIPTION 

Explosion that released plutonium. 

Contaminated soil pile - subsequently removed. Before removal, soil samples were 3 t o  704  
dpmlg. 

Storage area for punctured or leaking waste drums and boxes. Uranium, plutonium, PCBs, 
tetrachloroethylene, carbon disulfide, and 1,1,1 -trichloroethane. 

Punctured or leaking drums and boxes. Americium-241, plutonium, uranium, hydraulboil, 
tetrachloroethylene, other volatile organics. 

Unknown source - volatile organics, radionuclides, beryllium, iron, chromium, hexavalent 
chromium, nitric acid, hydrochloric acid, and fluoride. 

Storage of a plutoniumcontaminated slab. 

Spills as a result of movement of contaminated equipment and other activities. Accumulated 
groundwater in pit is likely uranium contaminated. 

Decontamination facility for uraniumcontaminated equipment. 

ou 
PCB 
PVC 
RFP 
U ST 

v o c s  
P9/9 

% 

= Operable Unit 
= polychlorinated biphenyls 
= polyvinyl chloride 
= Rocky Flats Plant 
= underground storage tank 
= volatile organic compounds 
= micrograms per gram 
= percent 

8 of 8 Recycbd 
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TABLE 5-3 
SURFACE AND 6-INCH VERTICAL PROFILE SOIL SAMPLING 

i 

Steo 

Layout of sample plots 

Removal of over-burden and 
collection of samples 

Containerization of sample 

Decontamination of equipment 

Hazard 
~~ ~~ 

Ambient levels of suspect 
contaminants 

Slips, trips, and falls (all tasks) 

Manwl  material handling (all tasks) 

Cuts, scrapes and contusions to 
hands (all tasks) 

Ambient levels of suspect 
contaminants (all tasks) 

Contact with contaminants 
Generation of airborne dusts 

Contact with sample 

Splashing of decontamination 
solutions 

m: PPE = Personal Protective Equipment 

Controls 

Rescreening of  sample area for 
radionuclides and nonradioactive 
contaminants and use of real-time 
monitoring. 

Employees will wear footwear 
appropriate for existing conditions 
and avoid areas where falls are 
probable. 

Employees will follow material 
handling requirements given in 
Section 5.5.5. 

Employees will wear leather gloves 
when performing work that may 
result in cuts, scrapes, and 
contusions. 

Personal and real-time monitoring for 
dusts and organics. 

Use of mist from spray bottles or 
orchard sprayers to control dust. 

Personnel shall wear PPE as 
specified for each IHSS in 
Section 8.0. 

4 
Personnel shall wear PPE as 
specified for each IHSS in 
Section 8.0. 

Personnel shall wear safety glasses 
with side shields in addition to PPE 
specified in Section 8.0. 

Personnel coming into contact with 
contaminated wastes shall 
immediately go through 
decontamination. 
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5.2.1 Dust Hazard 

Dust can be an inhalation hazard and an eye irritant for fieldworkers. The main chemicals in 

dust during operations will be airborne particulates contaminated with light and heavy metals, 

and radionuclides. 

Light and heavy metals may be present in the soil. Soil brought to the surface during sampling 

may be sufficiently dry for particulates to become suspended in the air and create a respiratory 
hazard. Due to undefined contaminant concentrations, misting will be u d  for dust control 

when soil is disturbed and dust is recorded above background using a Mini-ram. Misting will 

also be applied to surface sediment around the site location if blowing dust occurs. If winds 

exceed 35 miles per hour, field operations will be shut down. 

5.2.2 Chemicals of Concern 

The chemicals of concern are associated with the events leading to the potential contamination 

of each site under investigation. Because work being conducted at RFP involves the initial 

characterization of these sites, quantitative data regarding anticipated concentrations are not 

available. 

Following is a discussion of each suspected inorganic, volatile organic, and semivolatile organic 

compound. Properties reflect those associated with the chemicals in a concentrated form. It is 

not expected that concentrated forms will be encountered during the project. 

Acetone. Acetone is a highly volatile and flammable colorless liquid with a fragrant mint-like 

odor. Its lower explosive limit (LEL) is 2.9 percent and upper explosive limit (UEL) is 12.8 

percent by volume in air. Acetone is widely used as an industrial solvent and chemical 

intermediate. Inhaling concentrations of 1,OOO parts per million (ppm) or less irritates the eyes, 

nose, and throat. Symptoms of overexposure include dizziness, nausea, lack of coordination, 

loss of coordinated speech, and drowsiness. 

FINAL 
(up0 k \ y p V a h ~ i ~ . f i i  WlSlpI w w  
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Aluminum. Occupational hazards relate primarily to the inhalation of aluminum particulates, 

which has been linked to the.development of pulmonary fibrosis. 

Aluminum Nitrate. Aluminum nitrate is an inorganic compound created by bonding the 

elemental aluminum with the nitrous &oxide (-NO3 radical. Toxic effects from ingesting large 

amounts of aluminum nitrate include dizziness, abdominal cramps, vomiting, convulsions, 

collapse, and death. Inhalation may result in pulmonary fibrosis. Chronic exposure to small 

doses may result in weakness, general depression, headache, and mental impairment. Increased 
rata of cancer in exposed populations have also been observed. Aluminum nitrate appears as 
white crystals, it is a powerful oxidizer, is incompatible with reducing agents, and is a moderate 

fire hazard through spontaneous combustion. When heated to decomposition, aluminum nitrate 

will emit nitrate nitrogen oxide (NOx) fumes. 

Americium. The toxic effects of americium, a transplutonium radionuclide, are similar to 
plutonium. Please refer to plutonium for a discussion of those effects. 

Arsenic. Arsenic is a poison by subcutaneous, intramuscular, and intraperitoneal routes. Effects 

of arsenic exposure include the systemic poisoning of the skin and gastrointestinal tract. Arsenic 

is a human carcinogen, an experimental teratogen, and mutagenic effects have also been 

observed. .Arsenic is also corrosive to skin and mucous membranes and may cause skin 
sensitization. 

Arsenic appears as a silver to black, brittle, crystalline, metalloid. As a dust, arsenic is 

flammable when exposed to heat, flames, or incompatible chemicals. Arsenic is incompatible 

with powerful oxidizers, bromozide, halogens, palladium, zinc, platinum, chromium trioxide, 
and other chemicals. When heated or in contact with acid or acid fumes, arsenic can emit toxic 

fumes. 
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Bervllium. Beryllium is among the most toxic elements investigated and is primarily a hazard 

through skin contact and inhalation. Skin contact may result in slow-healing ulcerations, often 
resulting in excision, and splinters and embedded particles of beryllium have also been related 

to granulatomous lesions. Inhalation of beryllium dusts may lead to the development of 
berylliosis, a granulatomous lung disease. Additional acute effects of beryllium inhalation 

include pneumonititis and hypersensitivity. Beryllium is a suspected human carcinogen. 

Beryllium is a hard, brittle metal with a gray-white color, and it is nonflammable and 

incompatible with acids, caustics, chlorinated hydrocarbons, oxidizers, and molten lithium. 

Cadmium. Inhalation of cadmium can result in pulmonary edema and difficulty in breathing. 

Ingestion of cadmium may result in abdominal pain, nausea, vomiting, and diarrhea. Cadmium 

is a carcinogen. Long-term low-level exposure to cadmium may result in emphysema and 

chronic renal tubular disease. e 
Cadmium appears as hexagonal crystals or silver white metal. Cadmium dust is flammable and 

explosive when exposed to heat, flame, or incompatible chemicals. Elements incompatible with 
cadmium include oxidizing agents, metals, €IN3, zinc, selenium, and tellurium. 

Cadmium Cv - anide. Cadmium cyanide toxicity is primarily related to the cadmium component 

of the compound. Cadmium cyanide is a suspected human carcinogen and may cause poisoning 

of the lungs, bone, blood, and liver. An irritant to eyes, skin, and mucous membranes, 

cadmium cyanide may also cause blurred vision, nausea, irritation, coughing, and cyanosis. 

Cadmium cyanide appears as white crystals or a powder. It is a noncombustible d i d .  Contact 

may result in irritation to the eyes, skin, and upper respiratory tract. 

Calcium Oxide a i m e l .  Calcium oxide is caustic to living tissue, and it appears as a colorless 

crystal. Calcium oxide contact with water will generate heat. 
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Carbon Disulfide. Carbon disulfide is toxic by inhalation, a poison by ingestion, and it may also 
be absorbed through the skin. Carbon disulfide is an experimental teratogen and some data 
suggest mutagenic effects. The primary effects of carbon disulfide target the central nervous 

system causing narcotic and anesthetic effects with acute exposures. Chronic exposure to carbon 
disulfide may result in damage to the peripheral and central newous system, and has been linked 
to the development of heart disease. Dermatitis may also result from skin contact with carbon 

disulfide. 

Carbon disulfide is colorless to faint yellow with a sweet ether-like odor. Reagent grades may 

produce a foul-smelling odor. The LEL is 1.3 percent and the UEL is 50.0 percent, with a flash 
point of minus 22 degrees Fahrenheit. Carbon disulfide is incompatible with strong oxidizers, 

chemically active metals, azides, rust, halogens, and amines. Carbon disulfide emits sulfur 

oxides (SOX) when heated to decomposition and reacts powerfully with oxidizing agents. 

Carbon Tetrachloride. Carbon tetrachloride is a poison by ingestion and moderately toxic by 

inhalation. Skin contact with carbon tetrachloride may result in dermatitis, and eye contact may 
result in severe irritation. Carbon tetrachloride is an experimental carcinogen and teratogen as 
well as a suspected human carcinogen. Other effects of exposure to carbon tetrachloride include 

central nervous system depression, nephrotoxicity, and hepatoxicity. Concentrations of 1,OOO 

to 1,500 ppm are necessary to cause acute effects. Carbon tetrachloride is a colorless liquid and 

produces an ether-like odor. Carbon tetrachloride is nonflammable but is reactive with fluorene, 

metals, and various less common compounds. 

Chromium and Chromium ComDoundS. Chromium and its associated compounds are known to 
produce a variety of effects depending on the compound. Chromic acid is corrosive to the skin 

and mucous membranes, and its primary effect is a deep penetrating ulcer, which is slow to 

heal. Ulcerations most notably occur on the hands, forearms, and nasal septum. Chromate salts . 
are experimental and confirmed human carcinogens of the lungs, nasal cavity, and paranasal 
sinus, and experimental carcinogens of the stomach and larynx. Eczematous dermatitis from 
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trivalent compounds has also been reported, as have 'liver and kidney damage. Chromium and 

its specific properties vary in appearance from compound to compound. 

Comer. Copper is poisonous by ingestion. Inhalation of copper may result in red blood cell 
lysing, hemofuscin deposition within the liver and pancreas, damaged lung cells, and it may also 

cause an allergic reaction resulting in conjunctiva, skin and respiratory tract irritations, and 

metal fume fever. 

Copper is a reddish colored metal that is incompatible with oxidizers, alkalis, sodium azide, and 

acetylene. 

Diesel Fuel. Diesel fuel is a skin and mucous membrane irritant and a central nervous system 

depressant. Dermal contact with diesel fuel may cause blistering and open sores. Tumorigenic 

effects have been observed. 

Diesel fuel is a brown oily liquid with a petroleum odor. The LEL and UEL are 1.3 percent 

and 6 percent, respectively. Diesel fuel is incompatible with strong oxidizers and heat. I 

Fluoride. Fluoride is an irritant to the eyes, skin, and mucous membranes. Fluoride contact 

with skin may result in dermatitis. Acute exposures to fluorides result from exposures to 
hydrofluoric acid. Chronic 

overexposure to fluoride may result in sclerosis of the bones, calcification of ligaments, and 

dental mottling. Large doses of fluoride may result in severe nausea, vomiting, diarrhea, 

abdominal burning, and cramplike pains. Symptoms of fluoride intoxication include gastric, 

intestinal, circulatory, respiratory, and nervous complaints and skin rashes. 

Refer to hydrofluoric acid for a discussion of those effects. 

I 

Fluoride may appear as an odorless white powder, colorless crystals, or a colorless to dark solid. 

The exact appearance depends on chemical composition. Fluoride is incompatible with strong 

oxidizers and is nonflammable. When heated to decomposition fluoride will emit toxic fumes. 



EG&G ROCKY FLATS PLANT I Manual: R.FT/ERM-9eooO19 ' 

5 (Rev. 0) 
i 18 of 56 

Organization: Environmental Management 

Integrated Operable Units Section: 
. Health and S a f e  Plan Page: 

Gra~hite. Graphite in the form of a dust may cause the development of a pneumoconiosis or 

anthracosilicosis by inhalation. Graphite-containing silica has produced fibrogenic changes in 

animals. Inhalation of graphic dust can result in coughing, dyspnea, black sputum and 

pulmonary function impairment. 

Graphite is steel gray to black in color, is greasy, and is an odorless solid, and is incompatible 
with strong oxidizers. 

Hydrochloric Acid. Hydrochloric acid is irritating and corrosive to the eyes, skin, and mucous 

membranes by contact, inhalation, and ingestion. Severe respiratory exposure may result in 

pulmonary edema and laryngeal spasms. Some data suggest exposure to hydrochloric acid may 

produce mutagenic effects. 

Hydrochloric acid is Colorless to slightly yellow with a pungent odor, nonflammable, and 

incompatible with metals, hydroxides, amines, and alkalis. Hydrochloric acid is also corrosive 

to most metals and will react with water and steam to produce toxic and corrosive vapors. 

Hvdrofluoric Acid. Hydrofluoric acid is very corrosive and irritating to the eyes, skin, and 

mucous membranes at concentrations of 0.05 milligrams per liter (mg/l). Vapor inhalation may 

cause ulceration of the upper respiratory tract. Skin burns from hydrofluoric acid are slow 
healing with subcutaneous tissues becoming blanched and bloodless and affected by gangrene. 

Hydrofluoric acid is a colorless gas or fuming liquid @elow 67 degrees Fahrenheit) with a strong 

irritating odor and is nonflammable. Metals, water, and steam are incompatible with 

hydrofluoric acid, and it will attack glass and concrete. When heated, hydrofluoric acid will 

emit corrosive fluoride fumes. 

Hydrogen Peroxide. Hydrogen peroxide is irritating to the eyes, skin, and mucous membranes. 

The degree of effect is dependent on the concentration. Severe poisoning may result in 
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headaches, dizziness, tremors, and pulmonary edema. Some data suggest hydrogen peroxide 

may produce mutagenic effects. 

Hydrogen peroxide is a colorless heavy liquid with a sharp odor, and below 12 degrees 

Fahrenheit may appear as a crystalline solid. Hydrogen peroxide is nonflammable and 

incompatible with oxidizable materials, iron, copper, brass, bronze, chromium, zinc, lead, 

manganese, and silver. Contact with combustible material may result in spontaneous 

combustion. Hydrogen peroxide is an extremely powerful oxidizer. In extremely pure or 

concentrated forms, hydrogen peroxide may detonate when subjected to heat, mechanical impact, 

or combined with metals or other organic compounds. 

Iodine. Iodine is irritating to the eyes, skin, and mucous membranes. Iodine is seldom an 

exposure problem because of its low volatility, but can be irritating to the lungs when inhaled. 

Severe exposure via inhalation may result in pulmonary edema. Iodine may cause burning of 

the eyes, lachrymation, coughing, and irritation of the nose and throat. 
e 

- 

- I  

Iodine appears as. violet-black crystals, _can .react with reducing materials, and it is 

noncombustible. 

- Iron. Iron is an intraperitoneal poison. Contact with iron dust may result in conjunctivitis, 

choroiditis, retinitis, and siderosis of tissues. Fresh iron oxide fumes can cause metal fume 
fevers benign pneumoconiosis, chronic bronchitis, and siderosis. 

Iron is silvery white in appearance. Incompatibilities of iron include calcium hypochlorite, 

chlorine, chlorine fluoride, fluorine, hydrogen peroxide, nitrous oxide, phosphorus, sodium 

dichloride, sulfuric acid air, water, and polystyrene. Iron dust is a moderate explosion hazard 

when exposed to heat or flame. 
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0 
u. Lead is an experimental lung and kidney carcinogen. In experimentation it has been 

shown to be teratogenic. Lead is a moderate irritant and a poison affecting the central nervous 
system. Symptoms of overexposure include weakness, tremors, headache, or nausea and 

vomiting. 

Lead is a soft, blue-gray metal. As a dust, lead is flammable and incompatible with ammonium 

nitrae, chlorine trifluoride, hydrogen peroxide, zirconium, disodium-acetaldehyde, and oxidants. 
Lead is highly reactive with oxidants. 

Lithium. Lithium compounds may form caustic solutions in water and corrode living tissue. 

The lithium ion has shown toxic effects on the central nervous system. Lithium compounds have 

been implicated in the development of aplastic anemia. Large doses of lithium compounds have 
been shown to cause kidney damage, anorexia, apathy, and nausea. Chronic lithium exposure 

has resulted in tubular defects and interstitial nephritis in the kidneys. 

Lithium Chro ma&. Lithium chromate is an irritant to the eyes, skin, and mucous membrane, 

as well as the respiratory tract. Lithium chromate can also cause skin sensitization, and it is a 
known human carcinogen. Symptoms of overexposure include irritation, dizziness, eczema, skin 
ulceration, and conjunctivitis. More pronounced effects include vomiting, shock, and nausea. 

Lithium chromate is a yellow, crystalline solid. Upon melting, lithium chromate decomposes. 

Lithium chromate is noncombustible. 

Magnesium. Inhalation of magnesium dust and fumes can cause metal fume fever, and particles 

imbedded in skin can result in gaseous blebs and gangrene. Magnesium can also cause irritation 
of the eyes and nose, conjunctiva, and discolored sputum. 

Magnesium is a silver-white crystal and is a combustible solid. It is incompatible with air, 
moisture, acids, halocarbons, halogens, carbon tetrachloride and a broad range of other less 
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common chemicals. Magnesium powders may be ignited with small sparks or flames. Once 

ignited, magnesium powders may be approached to within a few feet if no moisture is present. 

Mineral SI, irits. Mineral spirits (petroleum spirits or distillates) is moderately toxic by inhalation 

resulting in intoxication, headache, nausea, and, in high concentrations, coma and hemorrhaging 

of internal organs. Ingestion may result in burning sensations, vomiting, drowsiness, and 

pulmonary edema. Mineral spirits is also a systemic and mucous membrane irritant. 

Mineral spirits is a clear and colorless liquid. It is flammable and has a UEL of 5.9 percent and 

an LEL of 1.1 percent. Mineral spirits is incompatible with strong oxidizers. 

Nickel Sulfate. Nickel sulfate is a confirmed carcinogen and mutagen. Nickel compounds may 

produce skin sensitization and dermatitis. 

Nickel sulfate appears as cubic yellow crystals. When heated to decomposition, nickel sulfate 

emits toxic fumes of SOX. 

Nitrated W a s a .  Nitrates, as a class, are toxic by ingestion resulting in dizziness, abdominal 

cramps, vomiting, bloody diarrhea, convulsions, and collapse. Chronic low dosages may lead 

to weakness, general depression, headache, and mental impairment. 

Nitrates may be formed by the bonding of the -NQ radical with an organic molecule or a 
monovalent -NO3 radical with an inorganic molecule. Appearance varies from compound to 

compound. All nitrates are powerful oxidizing agents that may explode when subjected to 

shock, heat, flame, or spontaneous chemical reaction. When heated to decomposition nitrates 

emit toxic fumes including NOx. Nitrates are incompatible with reducing agents. Exposure 

levels vary and are compound specific. 
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. .  Nitnc Acid. Nitric acid is poison by ingestion and corrosive to eyes, skin, mucous membranes, 

and teeth. Inhalation of nitric acid may cause respiratory irritation that may subside briefly and 
return hours later more severely. Inhalation of nitric acid may also cause pulmonary edema and 

chronic obstructive lung disease. 

Nitric acid is flammable on contact with reducing agents and is an oxidizer. Nitric acid has a 

broad range of incompatibilities and will react with water and steam to liberate large quantities 
of heat and corrosive vapors. Nitric acid will emit NOx and hydrogen nitrate when heated to 

decomposition. ,. 

PhosDhonc Acid. Phosphoric acid is toxic by ingestion and skin contact. Contact may result 

in eye and skin irritation that may include skin bums, corrosion, and dermatitis. Inhalation of 
phosphoric acid may result in irritation of the respiratory tract. 

Phosphoric acid is a colorless, odorless crystalline solid. Phosphoric acid is not flammable, but 

will react with metals to form hydrogen gas, and is incompatible with strong caustics and most 
metals. Phosphoric acid may also appear as a colorless, noncombustible liquid when in aqueous 

form. 

Plutonium. Plutonium is an extremely powerful radiotoxin. Primary toxic effects are associated 

with elemental plutonium, and secondary toxic effects are from any other atoms or functional 

groups contained in a plutonium compound. Inhalation hazards stem from uptake of alpha- 

emitting radioactive particulates. Once inhaled, the particulates can initiate ionization of 

pulmonary tissues and be absorbed into the body. Experimental data have shown plutonium to 

cause radiation pnuemonititis, moderate to severe pulmonary fibrosis, and bronchioloalveolar 

cancer. Absorption of plutonium results in deposition of the nuclide on skeletal surfaces and 

within the liver. Once deposited on the skeletal surfaces, radiotoxic effects may be magnified 

by equivalent activities. 
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Polvchlorinated BiDhenvlS. Polychlorinated biphenyls (PCBs) are highly persistent and 

bioaccumulative as pollutants. PCB acute toxicity is low, but chronic toxicities are very similar 

to chlorinated pesticides. PCBs are liver toxins with long-term exposure and, at high doses, 

have caused suppression of the immune system, reproductive dysfunction, birth defects, and liver 
tumors. PCBs are considered skin absorbers and are known to produce the dermatitis condition 

of chloracne. PCB compounds have low 

solubilities in water and low vapor pressures, but are soluble in most of the common organic 

solvents, oils, and fats. The compounds are stable to acids and alkali, resistant odd oxidation, 

and are subject to photodechlorination when exposed to sunlight. 

PCBs are carcinogens identified by NOSH. 

Portland Cemed. Portland cement is primarily a nuisance dust, and can be irritating when 

inhaled. Related hazards, including silicosis or asbestosis, are possible if silica or asbestos all 
used as major components of the cement mixture. 

Potassium Hvdroxide. Potassium hydroxide is a severe skin irritant and is corrosive to the eyes, 

skin, mucous membranes, and the respiratory tract. Ingestion of potassium hydroxide may cause 
severe pain in the throat and epigastrium resulting in hematemesis, collapse, and stricture of the 

esophagus. 

Potassium hydroxide exhibits violent exothermic reactions With water and is nonflammable. 
Potassium hydroxide is incompatible with water acids, flammable liquids, organic halogens, and 

various metals. 

Silver. Silver may cause skin effects at concentrations of 1 milligram per cubic meter (mg/n?). 

Deposition of silver in human tissues may cause the appearance of a grayish pigmentation in the 

conjunctiva, mucous membranes, and skin after two to 25 years of exposure. Silver is also a 

skin and mucous membrane irritant as well as an experimental tumongen. Lesions on the kidney 

and lungs have also been attributed to industrial exposures. 
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Silver is a flammable dust when exposed to flames and by chemical reaction with ethene, 

ammonia, bromoazide, chlorine trifluoride, ethylene amine, hydrogen peroxide, oxalic acid, 
sulfuric acid, and tartaric acid. 

Sodium. Sodium is moisture reactive and corrosive to living tissue. Sodium can react with 
moisture to yield sodium hydroxide and can cause thermal and chemical burns. 

Sodium is a light silver-white ductile material. It is incompatible with air, moisture, and a wide 
variety of chemicals. 1 

Sodium Bicarbonate . Sodium bicarbonate is used as a food ingredient and has few toxic effects. 

It is an odorless white powder granule. 

Sodium Flu0 ri&. Sodium fluoride is a poison by ingestion to humans, an eye irritant, and 

causes central nervous system effects. Sodium fluoride is an experimental teratogen. Signs and 

symptoms of overexposure include nausea and vomiting, abdominal distress, diarrhea, stupor, 

and weakness. More pronounced exposures at high levels may result in muscular weakness, 
tremors, convulsions, collapse, dyspnea, and respiratory and cardiac arrest. Chronic exposures 

may result in dental mottling, vomiting, diarrhea, and central nervous system effects. Sodium 

fluoride is also phytotoxic. 

Sodium fluoride may appear as clear crystals or a white powder or balls. When heated to 

decomposition sodium fluoride emits water vapor (HZO) and fluorine gas. 

Sodium Hvdroxide. Sodium hydroxide is corrosive to human tissue, causing bums, deep 

ulceration, and scarring; and is an eye, skin, and mucous membrane irritant. Inhalation of 

sodium hydroxide may result in mild irritation of the mucous membranes to severe pneumonitis 

depending on the concentration. Sodium hydroxide is highly soluble, irritation is noticeable 

immediately, and skin contact may also cause dermatitis. 
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Sodium hydroxide is colorless and odorless is considered nonflammable, and may generate 
sufficient heat to ignite combustible materials when contacted with water. 

Sulfuric Acid. Sulfuric acid is an eye irritant, a corrosive, and is toxic to human tissue. Skin 

contact with sulfuric acid will result in tissue destruction and severe bums Chronic exposure 

to dilute solutions may result in dermatitis and inflammation of the upper respiratory tract 

leading to chronic bronchitis by inhalation. Inhalation of concentrated vapors or mist may cause 
chemical pneumonitis. 

Sulfuric acid is a colorless, odorless, oily liquid. Sulfuric acid is miscible with water, liberating 

large amounts of heat. Toxic vapors are emitted when sulfuric acid is heated. Sulfuric acid is 

a powerful oxidizer, can react with reducing materials, and can emit SOX. 

Tetrachloroethvlene. Tetrachloroethylene is moderately toxic by inhalation and is irritating to 

the skin and eyes; and is also an experimental Carcinogen. Prolonged contact with skin can 
result in dermatitis, chemical bums and blistering, while ingestion can result in gastrointestinal 

tract irritation. Inhalation can result in central nervous system depression. 

Tetrachloroethylene is a colorless liquid with a mild chloroform-like odor. Synonyms include 

perchloroethylene, perchloroethene, and tetrachloroethene. 

Trichloroethene. Trichloroethene (TCE) is widely used as an industrial solvent, pa.rticularly in 

metal decreasing and extracting processes. TCE is sometimes used as a chemical intermediate 

and also as an anesthetic. TCE does not have flash point as determined by standard tests in air 

and is considered to be a low fire hazard. TCE is a colorless liquid with a boiling point of 87 

degrees Celsius. TCE has low water solubility at 0.1 gram (g) per 100 ml, has a high vapor 

pressure, and can reach concentrations of 10.2 percent in "saturated" air. 
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The predominant physiologic response to TCE exposure is central nervous system depression. 

The depression is particularly evident with acute exposure. Visual disturbances, mental fatigue, 
and sometimes nausea and vomiting have also been observed. Sensitization of the heart to 

adrenaline has been reported, but apparently is not a significant problem unless anesthetic levels 

are attained. Degreaser’s flush, in which the skin of the face and arms become extremely red, 
can occur if alcohol is consumed shortly before or after exposure to TCE. TCE has produced 

hepatocellular carcinomas in mice but not rats; hence, the Significance of carcinogenesis as a 

result of TCE is unclear at this time. 

1.1.1-Trichloroethane . 1 , 1 , 1-Trichloroethane (TCA) is a moderate skin and severe eye irritant. 

Inhalation may result in central nervous system depression at levels as low as 500 ppm. TCA 

has also caused kidney and.Liver damage and cardiac sensitization. TCA has an objectionable 

odor at 500 ppm. 

TCA is a colorless liquid that is nonflammable. TCA reacts violently with nitrogen peroxide, 

oxygen, liquid oxygen, sodium, sodium hydroxide, and sodium-potassium alloys. A synonym 

for TCA includes methylchloroform. 

Tritium. Tritium is a beta-emitting isotope of hydrogen that readily exchanges With other 

hydrogen atoms in water and water soluble human tissue. Once inhaled or ingested, tritium is 

readily distributed into human tissue and causes ionization as a result of beta decay. Tritium has 
a short biological half-life and is readily excreted from the body. In the environment, tritium 

is subject to considerable transport because of its solubility. Elemental tritium is a gas, 

unidentifiable by odor. 

I 

Uranium. Uranium is toxic in acute doses. Toxic effects from the intake of soluble u m i u m  

include kidney damage and necrotic arkrial lesions. Inhalation of insoluble particulates results 

in radiotoxic effects to the lungs and bone. NOSH has identified uranium as a potential 

carcinogen. 
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Uranium is a silver white, malleable, ductile metal. Uranium is a combustible solid, 

incompatible with chlorine, fluorine, nitric acid (HN03), NOx, selenium, water, sulfur, 
ammonia, bromine trifluoride (BrFa, trichloroethylene, and nitryl fluoride. Uranium may form 

a pyrophoric surface during storage because of reactions with air and moisture. Please refer to 

nitrated wastes in this section for a discussion of additional properties of uranium nitrate as an 
inorganic nitro compound. 

5.2.3 Unspecified Chemicals: 

Chemicals of concern for work to be conducted include mixtures of process-specific solutions, 

trade name chemicals, and those implied through descriptions of the events leading to the 

potential contamination of individual sites. They are given below: 

0 hydraulicoil 
process waste water 

cooling tower blowdown 

effluent spill 
heavy metals 

machining oivcutting oil 

unspecified hydrocarbons 

unspecified solvents 

unspecified acids 

unspecified soaps 

nitradd 

fixer 

' g- 

fiberglass rains 

fiberglass catalysts 

pondcrete 

unspecified oils 
unspecified radioactive contarfiinants 

nitrate 
unspecified bases 

compressoroil 

waste liquids 
waste paint and paint solvents 

coolants 

unspecified chlorinated solvents 

unspecified volatile organic compounds (VOCs) 

developer 
freon-based lathe coolant 
polyester resin peroxide catalysts 

unspecified wastes 

product water 

oil-based coolant 
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The above listed chemicals are continuing to be researched. At present there is insufficient 

information to complete a thorough hazard assessment. As new contaminants are identified, they 
will be added to this HSP through revisions. 

5.3 RADIATIONHAZARDS 

At many of the Integrated OU project Sites there is potential for concentrations of uranium, 

uranium oxide, depleted uranium, enriched uranium, americium, americium chloride, americium 
sulfate, plutonium, plutonium oxide, plutonium nitrate, and tritium. These radionuclides may 

be found in surface and subsurface soil, dust, surface water, groundwater, and mechanical 
equipment or stationary structures. The concentrations of these elements are unknown for all 

of the sites where work is to be done under this plan. Prework area monitoring will be 

accomplished before work begins and subsequent monitoring during sampling activities will be 

conducted to characterize radiological conditions in accordance with EG&G RFP Environmental 
Management Division (EMD) Manual Operations SOP Field Radiological Measurements, No. 

F0.16, Revision 2. 

5.4 PROJECT TASK ANALYSIS 

To generate the analysis for each work task, t le following assumptions were used to qualify the 

magnitude of the chemical and radiological hazards: 

The work to be conducted under this HSP is in open areas with no impediments to natural 

ventilation. Exceptions to this assumption include those activities associated with soil 

sampling from beneath concrete or asphalt. 

All engineering, PPE, and procedural requirements will be followed and enforced to limit 

contaminant exposure to ALARA. 
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Inhalation and dermal contact with contaminated particulates resuspended in the atmosphere, 

either by work conducted under this plan or natural forces, will be the primary routes of 

exposure for chemical contaminants and alpha radiation. Airborne alpha radioactivity will 

be sampled during work activities. If sampling results are equal to or greater than 10 

percent of the action level defined in DOE 5480.11, actions to be taken will be determined 

with EG&G Radiological Engineering (Section 6.4). 

Alpha, beta, and gamma radiation levels will be noted during prework surveys. If levels 

of each type of radiation are within acceptable limits as defined in DOE 5480.11, work will 

proceed unimpeded. Actions to be taken when unacceptable radiation levels are noted will 
be determined in conjunction with EG&G Radiological Engineering. 

Following is a discussion of hazards associated with sampling tasks to be performed under this 

plan. Each discussion is presented in the form of a job safety analysis (JSA). The tasks have 

been separated into discrete steps and for each step identified, hazards and corresponding hazard 

control methods are listed. Hazards associated with individual IHSSs and activities, as well as 
other health and safety issues, will be reviewed in daily tailgate safety meetings. 

Radiation surveys, tank and pipeline inspections, and geophysical surveys will be low hazard 

tasks. Primary hazards will include slips, trips, and falls; manual material handling; and 

exposures to ambient concentrations of contaminants in the air. When usual hazards are not 

expected, JSAs have not been generated. These hazards will be controlled by using appropriate 

footwear, maintaining awareness of surrounding conditions and hazards, following good manual 

material handling practices, and using real-time and personal sampling as described in Section 

6.0. 

a 
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5.4.1 Surficial Soil and 6hch Vertical Pmfde Sampling 

Surficial soil sampling will be conducted at the IHSSs listed h Table 3-1. Soil samples will be 
obtained from the surface of the ground to a maximum depth of 6 inches. Some soil sample 

sites may require the removal and patching of asphalt and concrete. Given below are the steps 

required to perform the work, associated potential hazards, and hazard control measures. 

Concrete and asphalt removal is addressed in Section 5.4.2. Table 5-4 summarizes the hazards 

and controls for these activities. 

5.4.2. Asphalt and Concrete and Removal Sampling 

Asphalt and concrete wil l  be removed to collect surficial soil samples in areas covered by asphalt 

and concrete as well as to sample the asphalt and concrete itself. The size of the pieces to be 

removed may vary from a 4- to &inch diameter coring to a 30- by 30-inch area that may be 

sawed. Table 5-5 summarizes the hazards and controls for these activities. 

5.4.3 Polychlorinated Biphenyl Sampling 

PCB sampling wil l  be conducted in areas where PCBs are a suspected contaminant. Samples 

will be collected either by using a swipe moistened with solvent wiped within a 100-square- 

centimeter (cm2) template, or by obtaining a sample of the potentially contaminated media by 

chopping, sawing, or drilling. Table 5-6 summarizes the hazards and controls for these 

activities. 

5.4.4 Soil-Gas Survey 

Soil-gas surveys will be completed to initially characterize potentially contaminated sites without 

taking actual soil samples. A hydraulically driven probe will be inserted into the ground and 

FINAL 



e 

e 

I I i 
I TABLE 5 4  

ASPHALT AND CONCRETE REMOVAL AND SAMPLING 

Set up of asphalt and ,concrete saw 
or coring machine 

Removal of asphalt or concrete 

Hazard 

Ambient levels of radioactive and 
nonradioactive contamination (all 
tasks) 

Manual material handling (all tasks) 

Cuts, scrapes, and contusions (all 
tasks) 

Generation of airborne dusts 

Contact with moving parts 

Overexposure to  contaminants (all 
tasks) 

Manual material handling 

Overexposure to contaminants 

Contact with patching material 

Overexposure to  contaminants 

I 

flatr\tebh~\tab5-4.wpf September 15, 1994 

Controls 
~ _________~  

Prescreening for contaminants 
(radioactive and nonradioactive) 

Personnel shall follow material 
handling requirements given in 
Section 5.5.5. 

Personnel shall wear leather gloves 
while performing work. 

Personnel shall use PPE as outlined 
in Section 8.0. 

Misting shall be used to control 
dusts. 

All moving parts shall be guarded as 
recommended by the equipment 
manufacturer. 

Real-time and personal sampling 
shall be used as outlined in 
Appendix A. 

Personnel shall follow the material 
handling requirements given in 
Section 5.5.5. 

Real-time and personal sampling 
shall be used as outlined in 
Appendix A. 

Follow precautions given in material 
safety data sheets for patching 
product. 

Real-time and personal sampling 
shall be used as outlined in 
Appendix A. 

31 of 56 FINAL 
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I TABLE 5-5 

I 

POLYCHLORINATED BIPHENYL SAMPLING 

Steo 

Layout and sampling plots 

~~ 

Sample collection 
Nondestructive method 

Sample collectidn 
Destructive method 

Containerization sample 

Decontamination of equipment 

Ambient levels of suspect 
contaminants (all tasks) 

Slips, trips, and falls (all tasks) 

Cuts, scrapes and contusions to 
hands (all tasks) 

Manual material handling (all tasks) 

Contact with PCBs and other 
contaminants 

Contact with PCBs 

Contact with flying debris 

Generation of particulates 

Contact with suspected 
contaminants 

Contact with contaminated solutions 

Notes: PCBs = Polychlorinated Biphenyls 
PPE = Personal Protective Equipment 

Contrdo 
~~ ~~ 

Rescreening of sample area for 
radioactive and nonradioactive 
contaminants and monitoring 
prescribed in Appendix A. 

Employees will wear footwear 
appropriate for existing conditions 
and avoid areas where falls are 
probable. 

Employees will wear leather work 
gloves where necessary. 

Employees shall follow the general 
guidelines contained in 
Section 5.5.5. 

Personnel shall use the PPE required 
by Section 8.0. 

Sample will be taken using a wet 
swipe. 

Personnel shall use PPE as required 
in Section 8.0. 

Personnel shall use face shields and 
leather work gloves over PPE. 

Spray bottles or orchard sprayers 
shall be used to control dust. 

Real-time air monitoring shall be 
used to  determine if a rise in 
ambient dust is occurring. 

Personnel shall use PPE as required 
by Section 8.0. 

Personnel shall wear splash 
protection including a face shield. 
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TABLE 5-6 

POLYCHLORINATED BIPHENYL SAMPLING 

Steo 

Layout and sampling plots 

~~~ 

Sample collection 
Nondestructive method 

Containerization sample 

Sample collection 
Destructive method 

. .. . . 

Decontamination of equipment 

Contact with PCBs and other 
contaminants 

Contact with PCBs 

Contact with flying debris 

Generation of particulates 
. -. .. .. 

. - . . . -. - 
Contact with suspected 
contaminants 

Contact with contaminated solutions 

Notes: PCBs = Polychlorinated Biphenyls 
PPE = Personal Protective Equipment 

Hazard 

Ambient levels of suspect 
contaminants (all tasks) 

Slips, trips, and falls (all tasks) 

Cuts, scrapes and contusions t o  
hands (all tasks) 

Manual-material handling (all-tasks)- - 

33 of 56 

Contrdr 

Rescreening of sample area for 
radioactive and nonradioactive 
contaminants and monitoring 
prescribed in Appendix A. 

Employees will wear footwear 
appropriate for existing conditions 
and avoid areas where falls are 
probable. 

Employees will wear leather work 
gloves where necessary. 

Employees shall follow the general 
guidelines contained in 
Section 5.5.5. 

Personnel shall use the PPE required 
by Section 8.0. 

Sample will be taken using a wet  
swipe. 

Personnel shall use PPE as required 
in Section 8.0. 

Personnel shall use face shields and 
leather work gloves over PPE. 

Spray bottles or orchard sprayers 
shall be used to control dust. 

Real-time air monitoring shall be 
used to determine if a rise in 
ambient dust is occurring. 

Personnel shall use PPE as required 
by Section 8.0. 

Personnel shall wear splash 
protection including a face shield. 

FlNAL 
Recycled 
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several volumes of air removed. Subsequent analysis of the air will be used to determine 

contaminants. Table 5-7 summarizes the hazards and controls for this activity. 

5.4.5 Surface Water and Sediment Sampling 

Surface water and sediment sampling will be conducted to determine the potential surface 
contamination of various’IHSSs. Table 5-8 summarizes the hazards and controls for this 

activity. 

5.5 PHYSICALHAZARDS 

Potential physical hazards assocldted With field activities at the site include slips, trips, and falls; 
exposure to splashes and spills; noise; equipment; electrical; utilities; lifting; heat and cold 
stress; and adverse weather. Personnel must be aware that the protective equipment worn may 

limit dexterity and visibility and may increase the difficulty of performing some tasks. 

5.5.1 .Heavy Equipment 

Heavy equipment, such as a drill rig or other piece of equipment, used onsite is under the direct 

control of the subcontractor performing the work. The subcontractor will provide a copy of that 

company’s Health and Safety Program Plan, as stated in the subcontract. The subcontractor is 

responsible for maintaining the equipment in good working order and operating it safely. All 

heavy equipment will have audible backup alarms in working condition, moving parts will be 

guarded, and hydraulics and rigging will be in good condition. Jacobs’ personnel will not work 

near equipment judged to be unsafe because of deterioration, missing parts, obvious defects, or 
\ 

improper operation. Jacobs personnel will report any unsafe condition to the HSS/HSO or the 

Site Manager. The HSS/HSO is responsible for ensuring that the subcontractor promptly 

corrects reported problems. 



I Step 

(1 ) Layout 'of survey grids and 
stations 

(2) Soil-gas sample collection 

(3) Equipment 
decontamination 

TABLE 5-7 

SOIL-GAS SURVEY 

Hazard 
~ 

Slips, trips, and falls 

Contact with contaminants 

Exposure to contaminated air. 

Mechanical .and hydraulic 
hazards. 

Noise exposure. 

HeatKold stress 

Underground Utilities 

Manual material handling 

Additional hazards contained 
in Step 1. 

Contact with potentially 
contaminated rinse water 

wp\flat8\hrpiou\tsbler.hrp\September 15, 1994 wpf 
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Controls 

Personnel will follow 
procedures in Section 5.5.6. 

Heatkold stress procedures in 
Section 5.5.9. 

Radiological monitoring per 
Section 6.4. 

Monitoring per Section 6.0. 

Heavy equipment procedures 
contained in Section 5.5.1. 

Noise monitoring and hearing 
protection per Section 5.5.4. 

Personnel monitoring per 
Section 5.5.9. 

Utility clearance will be 
performed per Section 5.5.3. 

Lifting practices per Section 
5.5.5. 

Controls contained in Step 1.  

Personnel will use PPE as 
required by Section 8.0 and 
Appendix A. 
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TABLE 5-8 

SURFACE WATER AND SEDIMENT SAMPUNG 

~~ 

Step 

(1 1 Layout of survey grids and 
stations 

(2) Sample Collection 

~~~ ~ 

(3) Surface-water sampling 

(4) Sediment sampling 

(5) Equipment 
decontamination 

Hazard 

Slips, trips, and falls 

Contact with contaminants 

~ 

Exposure to contaminated air 

Mechanical and hydraulic 
hazards. 

Noise exposure 

Heatkold stress 

Underground utilities 

Manual material handling 

Additional hazards contained 
in Step 1 

Contact with potentially 
contaminated surface water 

Contact with potentially 
contaminated sediment 

Contact with potentially 
contaminated rinse water 
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Controls 

Personnel will follow 
procedures contained in 
5.5.6. 

Radiological Monitoring per 
Section 6.4. 

Monitoring per Section 6. 

Heavy equipment procedures 
contained in Section 5.5.1. 

Noise monitoring and hearing 
protection per Section 5.5.4. 

Personnel monitoring per 
Section 5.5.9. 

Utility clearance will be 
performed per Section 5.5.3. 

Lifting practices per Section 
5.5.5. 

Controls contained in Step 1. 

Personnel will use PPE as 
required by Appendix A. 

Personnel will use PPE as 
required by Appendix A. 

~ ~ ~ ~~~ ~~ 

Personnel will use PPE as 
required by Section 7.0. 

FINAL 
Recycled 
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The subcontractor will be responsible for making provisions to ensure the safety of the 

equipment operator and other personnel operating equipment in the areas having steep 

embankments or unstable ground. Operation of heavy equipment in such areas will be avoided 
I whenever possible. 

Drilling activities involve a number of hazards including, but not limited to, the following: 

injuries from flying debris, being caught in machinery, hydraulic failures, unguarded points of 

operation, airborne particulates, equipment rollover, and other hazards associated with the 

transportation and use of drill rigs. Jacobs’ SOPS for drilling equipment are included in 

Appendix C. 

\ 

5.5.2 Electrical 

Aboveground utility lines may present a hazard to team members during field activities. A safe 

distance (20 feet minimum) fromyoverhead utility lines must be maintained at all times. Below- 

ground utility lines should not pose a hazard as long as the excavation or drilling permit is 

obtained through the correct process. All hard-line electrical outlets wil l  require a ground fault 

circuit interrupter. 

5.5.3 Utilities 

Utility lines, gas pipelines, both aboveground and below ground, may pose a safety hazard to 

team members. A safe clearance (at least 20 feet) must be maintained between equipment and 

overhead utility lines. Workers must not rest on any pipelines or place any equipment on the 

pipelines at any time. The location of utility lines must be determined before hand-augering. 

No hand augering or soil-gas survey is to take place without identifying underground utility lines 

in conjunction with EG&G RFP personnel and appropriate representative(s) of the utility 

company(ies). All lines wil l  be considered live unless proven otherwise. Utility clearance will 

(-0 h : \ w p b \ h r p o u b . f m  WlWW R s y c b d  
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be completed before work begins at each hand-augering site or soil-gas sampling location. 

Jacobs' SOP for utility clearance (SOP 7.3, which uses hand-auguring to confirm the absence 

of buried utilities, will be used as directed by the HHS/HSO. A copy of Jacobs' SOP 7.7 is 
provided in Appendix C. 71 

5.5.4 Noise 

The main sources of noise for this project are concriete sawdcorers, heavy equipment, vehicles, 

and electric generators. The PEL for noise is 85 decibels on the A-weighted scale (dBA). 

Sound level monitoring equipment will be used during operations to determine actual noise 

levels. Hearing protection will be used when noise levels are greater than 85 dBA. Employees 

will participate in the Jacobs Hearing Conservation program defined in SOP 7.3, Hearing 

Protection Conservation Policy. 

5.5.5 Lifting 

Physical injuries are the most likely threat to health and safety. Back injuries from improper 

lifting constitute the highest probability of injuries. Use the following guidelines when lifting 

or carrying items: 

Make Certain there are no nails or other items protruding that may cause injury during 

lifting and carrying. 

When lifting, crouch as close to the object as practical, get a good grip on it, keep feet 

apart, and bend at the knees. Lift slowly by straightening legs. Keep back relatively 

straight; use leg muscles, not back muscles. 
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5.5.6 Terrain 

The terrain at RFP is open with rolling hills, streams, and ponds. Caution should be taken while 

working because slips, trips, and falls can become a hazard in this type of terrain. I 

5.5.6.1 WalklnP ' andWo rkim in O w  n Terra in 

Field personnel will become familiar with the general terrain of the site and potential physical 

hazards (storm water management ponds, uneven terrain) that would be associated with 
accidental slips, trips, or falls. In addition, personnel should remember the following: 

The period following medium and heavy rainfall could make the ground particularly 

susceptible to earth movement and slides. 

Workers should be particularly attentive to the area immediately in front of them. It is 

possible that wells, pits, holes or similar hazards may be partially covered or visually 

obstructed. 

Workers should be cautious around soil or terrain that may have been recently disturbed, 

relocated, or otherwise made less stable. 

Workers wil l  avoid the top edges of all drop-off areas. 

Workers will travel in the open terrain in the company of another person. 
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5.5.6.2 Slip. Trim. and Falls 

Field personnel will become familiar with the general terrain and potential physical hazards 

(ravines, pot holes, and loose gravel) that would be assoCiated with risk of !accidental slips, trips, 
or falls. 

5.5.7 Splashes and Spills 

Field personnel will wear appropriate chemical-resistant gloves and goggles to prevent potential 
dermal exposure to accidental splashes and spills that may occur during surface water sampling 
and decontamination activities. 

5.5.8 Precariously Positioned Objects 

Field personnel will become familiar with the general area and the potential physical hazards that 

would be associated with debris or objects that may be piled or scattered around the sites. If 

objects are stacked in an unsafe manner, the HSS/HSO wil l  notify the EG&G site contact. Field 

activities will not begin until facility personnel remove or restack the objects in a safe manner. 

5.5.9 Heat and Cold Stress 

Season-dependent heat and cold stress are anticipated hazards for the work performed at RFP. 

5.5.9.1 Heat Stress 

Site employees must learn to recognize and treat various forms of heat stress through preventive 

heat stress management especially when higher levels of PPE are required. In temperatures 

above 75 degrees Fahrenheit, the following rules should be used: 
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Have workers drink 16 ounces of water before beginning work, such as in the morning or 

afkr lunch. Provide disposable, 4-ounce cups and water that is maintained at 50 to 60 
degrees Fahrenheit. Urge workers to drink one to two cups of water every 20 minutes, for 

a total of 1 to 2 gallons per day. Provide a cool, preferably air-conditioned area for rest 

breaks. Discourage consumption of alcohol during nonworking hours, and discourage the 
intake of coffee during working hours. Monitor for signs of heat stress. 

Acclimate workers to site work conditions by slowly increasing workloads, Le., do not 

beg& site work with extremely demanding activiti& 

Ensure that adequate shelter is available to protect personnel against heat, which can 
decrease physical efficiency and increase the probability of heat stress. If possible, set up 

the command post in the shade. 

The following are examples of heat-related stress that may be encountered: 

Heat rash is caused by continuous exposure to heat and humid air and aggravated by chafing 

clothes. Symptoms include a decreased ability to tolerate heat and obvious signs of 

discomfort. 

Heat cramps are caused by profuse perspiration with inadequate fluid intake and salt 

replacement. Symptoms include muscle spasm and pain in the extremities and abdomen. 

Heat exhaustion is caused by increased stress on various organs to meet increased demands 

to cool the body. Signs and symptoms include shallow breathing; pale, cool, moist skin; 

profuse sweating; dizziness; and lassitude. 

. . .  

A 
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Heat stroke is the most severe form of heat stress. The body must be cooled immediately 

to prevent severe injury and/or death. Symptoms include red, hot, dry skin; no 
perspiration; nausea; dizziness and confusion; strong, rapid pulse; and coma. 

Heat Stress Momtonnp and Work Cvcle Manaeernea. For strenuous field activities that are part 
of ongoing site work activities in hot weather,-the following procedures will be used to monitor 

the body’s physical response to heat and manage the work cycle, even if workers are not 

wearing impervious clothing. These procedures are instituted when the temperature exceeds 70 
degrees Fahrenheit. . 

. .  

Work-rest regimes are based on ambient temperature and level of protective equipment worn. 
Three means are available to measure the physiologic responses to heat stress: heart rate (HR), 

oral temperature (09, and body water loss. A Wet-Bulb Globe Temperature (WBGT) index 

will be calculated for Level D applications, as well. Unfortunately this index is neither valuable 
nor valid when higher levels of protection are worn. The following physiologic parameters will 

be used in these cases. 

HR is measured by monitoring the radial pulse for 30 seconds as early as possible in the resting 

period. The HR at the beginning of the rest period should not exceed 110 beats per minute. 

If the HR is higher, the next work period is shortened 33 percent, while the length of the rest 
period stays the same. If the pulse rate sti l l  exceeds 110 beats per minute at the beginning of 

the next rest period, the following work cycle is further shortened by 33 percent. The procedure 

is continued until the rate is maintained below 110 beats per minute. 

Procedures for heat stress monitoring are found in Jacobs’ SOP 7-1. 



. .  
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5.5.9.2 Cold Stress 

Cold injury (frostbite and hypothermia) and the impaired ability to work are dangers at low 

temperatures when the windchill factor is high. Persons working outdoors in temperatures at 

or below freezing may become frostbitten. Extreme cold for a short time may cause injury to 

the surface of the body, or result in profound generalized cooling. Areas of the body that have 

high surface-area-tevolume ratios such as fingers, toes, and ears, are the most susceptible. 

Local injury resulting from cold is included in the generic term frostbite. There are several 

degrees of damage. Frostbite of the extremities can be categorized in the following manner: 

Frost nip or incipient frostbite: characterized by sudden blanching or whitening of skin. 

. Superficial frostbite: skin has a waxy or white appearance and is firm to the touch, but 

tissue beneath is resilient. 

Deep frostbite: tissues are cold, pale,.and solid. These symptoms indicate an extremely 

serious injury. 

Systemic hypothermia is caused by exposure to cool or cold temperatures causing a drop in body 

core temperatures. Its symptoms include: shivering, apathy, listlessness, sleepiness, cooling 

of the body core temperature, unconsciousness, glassy stare, slow pulse, and slow respiratory 

rate. 

One or more of the following recommendations will help reduce cold stress: 

Install heaters in the Support Zone and/or onsite trailers to provide a warming area for 

response personnel. 
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Dry coveralls will be available in the event worker clothing becomes wet. 

Provide warm sweet drinks and/or soups at the work site to provide caloric intake and fluid 

volume. Note, the intake of coffee should be limited because of diuretic and circulatory 

effects. 

Rotate shifts of workers. 

Carefully schedule work and rest periods. 

Monitor workers’ physical conditions. 

Procedures for cold stress monitoring are found in Jacobs’ SOP 7-2. 

5.5.10 Ultraviolet Light 

The sun emits ultraviolet 0 radiation that may be harmful to human skin in excessive 
amounts. The skin’s natural defense mechanisms attempt to reject the W radiation by 

distributing melanin pigmentation where needed. However, overexposure to direct sunlight can 
Cause inflammation or blistering of the skin (sunburn). The use of sunscreen barrier creams, 

long-sleeved shirts, and wide-brimmed hats can help prevent sunburn. Chronic exposure to W 

radiation is known to cause skin cancer. In case of sunburn, do not apply bum ointment, cold 

cream, or butter to relieve pain. Use a dry dressing and get medical attention for severe, 

blistered, extensive bums. 
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5.5.11 Advelse Weather 

In the event of adverse weather, the Site Manager and HSS/HSO will determine if work can 

continue without compromising the health and safety of site personnel. Some of the items to be 

considered before determining if work should continue include the following: 

high winds; 

heavy rainfall or hail; 
potential for heat stress; 

potential for cold stress; 
tornadoes; 

Limitedvisibility; 

electrical storms; 

potential for accidents; and 

the malfunctioning of monitoring equipment. 

Electrical storms commonly occur in the Denver region during spring, summer, and fa The 

resulting lightning poses a safety hazard to field personnel. Because the storms are often fast 

moving, field personnel should watch for indications of electrical storms (forecasts should be 

covered in the daily health and safety meeting). The distance to an electrical storm can be 

estimated by obsewing the interval between the lightning flash and the sound of thunder. 

Because sound travels approximately 1,100 feet per second, an interval of five seconds 

corresponds to a storm distance of approximately 1 mile. If an electrical storm is observed 

within 3 miles of the site, field personnel should cease outside activities and proceed to the site 

office for further instructions. If caught in the open by an electrical storm, all personnel will 

immediately seek shelter in their vehicle and proceed as above. In the event that vehicles are 

inaccessible, personnel will move to a topographically low area away from tall objects and 

conductors (e.g., transformers, power lines, metal sheds) and wait for the storm to leave the 

area. 
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Thunderstorms and Tornad- . Meteorologkal conditions will be closely watched, especially 

in the spring, when severe thunderstorms and tornadoes are most likely to occur. 
Thunderstorms and tornadoes often occur late in the afternoon on hot spring days, but can occur 
at any time of the day in any season of the year. Tornadoes are usually preceded by severe 

thunderstorms with frequent lightning, heavy rains, and strong winds. 

I 

A severe thunderstorm watch or a tornado watch announcement on radio or &levision indicates 

that a severe thunderstorm or tornado is possible. Work will continue at the work site during 

severe thunderstorm watches or tornado watches (unless wind exceeds standards or lightning has 
been identified in the area). A severe thunderstorm waming or a tornado warning signifies that 

a severe thunderstorm or a tornado has been sighted or detected by radar and may be 
approaching. All work onsite will cease during a thunderstorm, severe thunderstorm waming, 

or tornado waming . 

Personnel onsite during a tornado will take the following steps: 

Evacuate office trailers or vehicles. 

If outdoors, lie flat in a nearby ditch. 

Stay away from power poles, electrical appliances, and metal objects. 

Do not try to outrun a tornado. 

5.5.12 Confined Space Entry 

Confined space entries will not be conducted during the nonintrusive portion of this project. A 

copy of Jacobs’ confined space entry procedure is contained in Appendix C. 
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5.5.13 Lockout/ Tagout 

Control of employee exposure to hazardous sources of energy during routine operations or 

servicing and maintenance of equipment, will be accomplished in accordance with 29 CFR 
1910.147; EG&G Health and Safety Practice, 1-15320-HSP-2,08, Lockout Tagout; and Jacobs’ 

SOP 8.9, Safety Lock and Tagout. 

When occasions arise requiring that lockoutltagout be performed on sources not within Jacobs’ 

control, the EG&G project representative will be contacted for assistance. After application of 

locks, tags, or use of other controls, under HSP 2.08, Jacobs’ health and safety or project 
management personnel will review the permit and isolations before beginning work. Jacobs’ 

personnel may apply employee locks on isolation points as necessary. 

@ Lockoutltagout of hazardous energy sources under Jacobs’ control will be done in accordance 

with Jacobs’ SOP 8.9. 

5.5.14 Excavations . .  

Trenching or excavating are not anticipated during the course of work covered under the plan. 

If they become necessary through revisions to work scope, the following practices will be 

observed: 

All trenches and excavations will be shored, sloped, or benched in accordance with 29 CFR 
1926, Subpart P, and EG&G Rocky Flats, Health and Safety Practice, HSP - 12.08, 

Excavations and Trenching (HSP, 12.08). 

All open trenches and excavations will be inspected initially after installation of protective 

shoring,. sloping, or benching, and daily thereafter to ensure that degradation of soil 
conditions or protection is promptly addressed.\ Personnel will not be allowed into trenches 
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and excavations before inspections. Any required air monitoring will be conducted in 

conjunction with daily inspections. 

. 

Standing water will be removed before entry by personnel and will not be allowed to 
accumulate during the course of work. 

Ladders will be installed into trenches and excavations 4 feet or more in depth, at intervals 

not to exceed 25 feet. 

All trenches and excavations will be marked with warning devices or barricades. 

Loose soil and rock will be kept' at least 2 feet from the edges of trenches and excavations. 

Scaling of loose material will be done in conjunction With the daily inspections. 

5.5.15 Pressure Safety 

At the time of HSP preparaLm, a work scope that wou 1 determine pressure-testing 

requirements for tanks, vessels, and process piping has not been defined by the contractor. If 

this work becomes necessary, Jacobs will use the following approach to ensure worker health 
and safety: 

The work will be performed by a professional engineering group with demonstrated 
experience in the field. 

The safety record and health and safety program will be reviewed before beginning work. 

Procedures governing the testing methodology will be reviewed to ensure compliance with 
American Society of Mechanical Engineers (ASME), American Society for Testing and 
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Materials (ASTM), and OSHA requirements. These procedures will also delineate safety 

and health requirements to prevent injury to personnel. 

I In the event that procedures are nonexistent or inadequate to provide for worker safety, a 

JSA will be generated and provided for review. The analysis will cover basic tasks to be 

completed, the hazards associated with each task, and the methods to be used in controlling 

each hazard. Vessel containment, overpressure relief, and protection of employees from 

. shrapnel must be addressed as part of each analysis. Destructive testing is not anticipated. 

This HSP will be amended before pressure testing is conducted to reflect specific controls. 

5.5.16 Illllmination 

All operations will be conducted during daylight hours. If circumstances require work to be 
performed during periods of diminished lighting or darkness, artificial lighting will be used. 

Lighting will be of sufficient quantity to provide a minimum of five foot-candles in the work 
area(s) in accordance With 29 CFR 1926.56. 

5.6 BIOLOGICAL HAZARDS 

The following biological hazards that may be encountered at RFP are discussed in this section: 

(1) poisonous plants, (2) insects and ticks, (3) poisonous snakes, and (4) scorpions. 

5.6.1 Poisonous Plants 

Poison ivy, poison oak, and poison sumac may be encounted at RFP. These plants may be 
found in low-lying areas, wetlands, ditches, and creeks. 
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5.6.1.1 poisonous Pia ut Avo idance Procedum 

Poison ivy, poison oak, and poison sumac are identified by three or five leaves radiating from 
a stem. Poison ivy is a vine; poison oak and sumac are bush-like. The plant tissues have an 
oleoresin that is active in live, dead, and dried parts. The oleoresin may be carried via smoke, 

dust, contaminated clothing, and animal hair. 

5.6.1.2 F’irst Aid for Poisonous Pla n& 

Signs and symptoms include redness, swelling, and sometimes intense itching. Blisters form 

during the subsequent 24 hours. Crusting and scaling occurs within a few days. In the absence 

of complications, healing is complete in about 10 days. Wash any exposed skin with mild soap 

and water, but do not scrub the area. 

5.6.2 Insects and Ticks 

A variety of insects and ticks may be encountered at €UT. Caution needs to be taken when 

encountering insects and ticks during field activities. 

5.6.2.1 Ants. Bees. WasRs. all d HorneQ 

Stings of these insects are responsible for more deaths in the United States than bites and stings 

of all other venomous creatures combined. These deaths result from sensitization by the victim 

to the venom, which can result in anaphylactic reactions upon subsequent stings. The stinger 

may remain in the skin and should be removed by scraping rather than pulling. An ice cube 

placed over the sting will reduce pain. An analgesiccorticosteroid lotion is often useful. People 

with known hypersensitivity to such stings should cany a kit containing an antihistamine and 

epinephrine. 
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5.6.2.2 Ticks and Lvme D m  

Lyme disease is an illness caused by a bacterium that may be transmitted through the bite of the 

tick lx&s dammini, comdonly referred to as the deer tick. Not all ticks are infected with the 

bacterium; however, when an infected tick bites, the bacterium is passed into the bloodstream 

of the host where it multiplies. The deer tick is commonly found onsite living in grassy and 

wooded areas feeding on mammals such as mice, raccoons, deer, and humans. 

The illness typically occurs in the summer and is c h a r a c t e d  by a slowly expanding red rash 
that develops in a few days to a few weeks after the bite of an infected tick. This rash may be 

accompanied by flu-like symptoms along with a headache, stiff neck, fever, muscle aches, 

and/or general malaise. At this stage, treatment by a physician usually is effective. If left 

alone, these early symptoms may disappear but more serious problems may follow. Other 

problems that may occur include meningitis, neurological abnormalities, and cardiac 

abnormalities. It is important to note that some people do not get the characteristic rash and 

may have diminished progress to the latter manifestations. Treatment of later symptoms is more 

difficult than early symptoms and is not always successful. 

0 

Tick Avoidance . When in an area suspected of harboring ticks (grass, brushes, woodland), the 

following precautions can minimize the chances of being bitten: 

Wear lightcolored clothing so ticks can be easily spotted. 

Wear tick repellent. 

Inspect clothing frequently while in tick habitat paying special attention to the insides of 

seams and cuffs. 

@ Do not pick up dead mammals. 
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The procedure for performing first aid for tick bites is to inqxyt your head and body thoroughly 

when returning from the field. Removal of ticks is best accomplished using small tweezers. 

Do not squeeze the tick's body. Grasp it where the mouth parts enter the skin and tug gently, 

but firmly, dtil it releases its hold on the skin. Wipe the bite thoroughly with an antiseptic and 
seek medical attention if needed. 

5.6.2.3 SDiders 

Almost all of the 30,000 species of spiders are venomous, but only'a relatively small number 
have fangs long and strong enough to penetrate the human skin. Spiders are generally found in 

dark protected areas such as access ways to sanitary sewers, under ledges, in protective casings 
of monitoring wells, pump houses, buildings, portable toilets, and manhole covers. The black 

widow spider Ages  in color from gray to brown to black, depending on the species. The 

abdomen is shiny black with a red hourglass or red spots. Although both male and female are 

venomous, only the latter has fangs large and strong enough to penetrate the human skin. 

Mature females range in body length from 10 to 18 millimeters (mm). 

The person who is bitten may recall receiving a sharp, pinprick-like bite, but in some cases, the 

bite is so minor that it goes U M O ~ ~ C X ~ .  Rarely is there any local skin reaction. The initial pain 

is sometimes followed by a dull, occasionally numbing pain in the affected extremity, and by 
pain and cramps in one or several of the large body muscles. Sweating and weakness are 

common, as well as varying degrees of headache and dizziness. The lymph nodes in the region 

of the bite will often be tender or painful. In severe cases, there is rigidity of the abdominal 

muscles and pain in the lower back, thighs, or abdomen. There is no effective first aid 

treatment. Treat for shock and transport to the nearest medical facility. 

The brown recluse or violin spider has an abdomen that ranges in color from grayish to orange 

and reddish-brown to dark brown. The back shell of the "violin" is brown to black and distinct 

from the pale yellow to reddish-brown background of the head and chest. This spider has six 
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eyes grouped in three dyad. Both male and female are venomous. They average 6 to 12 mm 
in body length. The bite of this spider produces about the Same degree of pain as the sting of 
an ant. In most cases, a localized burning sensation develops that may last for 30 to 60 minutes. 

The area often itches, becomes red and warm, with a small blanched area around the immediate 

bite site. The reddened area enlarges and becomes purplish during the subsequent one to eight 
hours. A small  blister forms at the bite site, increases in size, and may rupture. The whole 

area may become swollen and painful. Other signs and symptoms include fever, malaise, 

stomach cramps, nausea, and vomiting. In severe cases, there may be breakdown of the red 
blood cells, renal failure, or death. All first aid measures should be avoided as the natural 

appearance of the bite is most important in determining the diagnosis. A cube of ice may be 

placed on the wound, and medical attention should be sought. 

The procedure for performing first aid for spider bites is to apply ice to the bite area and 

keeping that area below the heart level to slow circulation of the venom. The individual should 

seek medical attention. 

0 

5.6.3 Poisonous Snakes _ _  

The most frequently observed reptiles at RFP are bull snakes and rattlesnakes. Eastern 

yellow-bellied racers have also been seen. Western plains garter snakes are found in and around 

many of the ponds. 

5.6.3.1 Snake Recognition and Avoidance Proceduq 

Of the mentioned reptiles, rattlesnakes are the only poisonous variety. To help identify a 

potentially poisonous snake from a nonpoisonous snake, descriptions of both species are 

presented. 
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General Descn 'don, Rattlesnakes have a triangular-shaped head with vertical pupils and 

typically have a blotchdcamouflage pattern on their back. They have distinctive "buzz" made 

by rattling their tail. Rattlemakes will not always rattle before striking. 

Nonpoisonous snakes have an oblong-shaped head with round pupils. Typically, nonpoisonous 

snakes are a uniformly dark solid color or solid color with strip running lengthwise down the 

body. The one exception at RFP is the bull snake. Bull snakes mimic rattlesnakes in 

appearance and are capable of "rattling" their tail, but are nonpoisonous and do not have a 
triangular-shaped head or v e r h l  pupil. 

The best procedure for avoiding snakes is to be familiar with snake habitat and observant in the 

field. Snakes can be found under debris, manhole covers, or overgrown vegetation. Personnel 
will be especially careful walking at night or in grass and underbrush. Do not climb rocky 

ledges without first visually inspecting them. Wear boots and heavy pants because more than 

half of all bites are on the lower parts of the legs. Do not attempt to kill snakes unnecessarily; 

many people are bitten in such an attempt. 

5.6.3.2 ]First Aid for Snakebites 

All reactions from snakebites are aggravated by acute fear and anxiety. The severity of local 

and general reaction from poisonous snakebites depends upon the amount of venom injected and 

the speed of absorption of venom into the victim's circulation, the size of the victim, the 

protection from clothing, the speed at which antivenom therapy can be provided, and the location 

of the bite. 

The extremely painful characteristics of a rattlesnake bite include rapid swelling that can be 
identified by one or more puncture wounds created by the fangs. The skin is usually marked 

with general discoloration. Symptoms may include general weaknesses, rapid pulse, nausea and 

vomiting, shortness of breath, dimness of vision, and shock. 
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There are three objectives in administering lint aid for snake bites. The first is to reduce the 

circulation of blood through the bite area, the second is to delay the absorption of the venom, 

and the third is to prevent aggravation of the local wound,and to sustain respiration. 

Emergency treatment does not include incision through the b g  marks. Typically, more harm 

than good is done this way. Immobilize the person and the bite wound in a horizontal position. 

Wash the bite with water, but avoid manipulation of the bite area. Do not allow the person to 

walk, run, or drink alcoholic beverage or stimulants (soda or coffee). Do not apply ice or give 

aspirin. T w t  for shock and transport to the nearest medical facility. 

5.6.4 Scorpion Avoidance Procedure and F’irst Aid for Stings 

Scorpions may also be found at RFT. The best procedures for avoiding scorpions are to be (1) 

familiar with scorpion habitat, and (2) observant in the field. Scorpions can be found under 

debris, manhole covers, or overgrown vegetation. Personnel wil l  be especially careful walking 

at night or in grass and underbrush. Do not climb rocky ledges without first visually inspecting 
them. Wear boots and havy pants because more than half of all bites are on the lower parts 

of the legs. 

0 

A sting will cause persistent pain, numbness, and tingling. Signs and symptoms may include 

local pain, rash, redness, blisters, hadache, and fever. If the scorpion stinger remains 
embedded, remove the stinger with tweezers or by scraping with a credit card. Wash area with 

soap and water and apply cold packs to the affected area. Treat for shock and transport to the 

nearest medical facility. 

5.7 HAZARD COMMUNICATION PROGRAM PROCEDURES 

All field personnel will receive hazard communication training before beginning work. The goal 

of the program is to provide employees with the knowledge to work safely, be aware of potential @ 
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hazards, and be able to implement appropriate precautions when working with hazardous 
chemicals. Training will comply with the OSHA Hazard Communication Standard, 29 CFR 

1910.1200, and will include the following topics: 

a review of employees right to h o w  and the location of hazardous material information 

onsite (e.g., MSDSs and hazard labels); 

a review of how to interpret MSDSs and hazard labels; 

a review of site operations and the hazardous chemical products associated with each 

operation; 

a review of safety and health hazards present on the site; 

methods for detecting hazards; 

control measures and emergency procedures for employee protection; and 

a review of the site HSP. 
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6.0 PERSONNEL AND AIR MONITORING 

6.1 INTRODUCTION 
! 

Ambient air monitoring and personal sampling will be conducted during work under this HSP. 

Appendix A provides a list of contaminants, monitoring methods, PPE, and action levels by 

individual IHSS. 

A discussion of instrument calibration, ambient air monitoring, and personal sampling for 

nonradioactive contaminants is provided in Sections 6.2 and 6.3. Radiation monitoring 

requirements are given in Section 6.4. 

6.2 INSTRUMENT CALIBRATIONS 

All instrumentation used to monitor employees’ nonradioactive exposure will be calibrated and 

maintained as directed by the instrument manufacturer. The following guidelines will be used: 

1. Instruments will be calibrated before and after use or maintenance in accordance with the 

manufacturer’s instructions as discussed in Jacobs’ SOP 6.0, Operation, Calibration, and 

Maintenance of Field Monitoring Equipment Without Specific SOPS. Calibration data will 

be recorded in an instrumentation calibration logbook. Pertinent information to be recorded 

includes type of instrument, manufacturer and serial number, calibration standard used and 
lot number or other unique identifier, initial readings, adjustments made, and final reading. 

A copy of Jacobs’ instrument calibration form is included in Appendix C. 

2. Calibration standards will be traceable to a National Institute of Standards and Technology 
primary standard or be a recognized primary standard. Copies of calibration standard 

certificates will be maintained at the project site. 

L 1 
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6.3 AMBIENT AIR AND PERSONAL MONITORING 

Ambient air monitoring and personal sampling will be conducted during activities covered by 
the HSP. This monitoring will be used to document employee exposure and brovide a reference 

for future activities. 

Ambient Monitorkip M e t h a  . Ambient air monitoring for nonradioactive contaminants will be 
conducted for activities covered by this plan using colorimetric tubes, a photoionization detector 

(PID), and a real-time dust monitor. 

A PID using an 11.7 electron volt (ev) lamp in the total response mode will be used to monitor 

sites as presented in Appendix A. Upon arrival at a work site, the PID will, be zeroed relative 
to ultra zero air. After the PID has been zeroed, a background reading will be taken upwind 

of the work site. Additional measurements will be taken at the work site with each soil or soil- 
gas sample collected. If an action level, as defined in Appendix A, is reached, readings will be 

monitored continuously. Background readings will be repeated whenever weather or wind 

direction changes. A sustained reading in the breathing zone is defined here as a reading 

measured using the PID where air is being inhaled over a five-minute interval. 

Colorimetric tubes will be used at each IHSS, as outlined in Appendix A, after an action level 
is reached with real-time instrumentation or if free liquids are observed. When colorimetric tubes 

are required, an upwind sample will be collected for each contaminant and be recorded as the 

background. Additional measurements will be obtained at the work site with each soil sample 

collected. If an action level is reached, additional measurements will be taken every 15 minutes. 

Background measurements wil l  be repeated if weather conditions or wind direction change. If 

no compounds are detected by photoionization, and personal sampling results provide no 

indication of overexposure, colorimetric tubes will not be used. 
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Real-time dust monitoring will be conducted at all work sites to determine background 

particulate levels and monitor particulate resuspension as work is conducted. Readings will be 
measured at the worker breathing zone. Many particulate contaminants at individual MSSs are 

designated to be monitored by a real-time aerosol monitor (MIE Mini-ram) in Appendix A. 

Action levels for dust monitoring are based on a nuisance dust standard of 10 mg/m3. For Level 

D activities, concentrations of 25 percent of the standard (2.5 mg/d) are allowed, up to 50 

percent (less than 5 mg/m? for Level C,  and for concentrations in excess of 50 percent (>5  

mg/m3) Level B will be used, Action levels are based on the average concentration obtained 

during a five-minute sampling period. Upon arrival at a site, a background reading will be 

obtained from an upwind location. Additional measurements will be collected upon arrival at 

the work site and with each sample taken during sampling activities. If an action level is 

reached, readings will be measured continuously. 

@ The fact that contaminants are listed for monitoring is not intended to reflect and should not be 

construed to reflect a readout of actual exposure for a given contaminant. It is only an 
indication of particulate suspension. Employee exposure will be determined through integrated 

sampling, and any adjustments to action levels wil l  be based on data obtained from analysis of 

those samples. This approach is necessary because no data are available on soil concentrations 

of contaminants within the areas to be investigated. Where elevated levels of radioactivity have 

been noted in historical reviews, area sampling will be conducted to determine current exposure 

before activities begin. Appendix A notes any instance where this occurs. 

Action Levels for SusDect C ontaminane. Action levels for nonradioactive contaminants are 

established by individual MSS and documented in Appendix A. In setting the levels for which 

contaminants are known and for which specific monitoring methods are available, the PEL or 

ACGM threshold limit value (TLV) for a contaminant was used as the action level for Level 

C protection. Maximum use concentrations for Level C work were determined by multiplying 

the action level by a respiratory protection factor. A conservative factor of 10 was used for full- 

face respirators. Additional considerations include availability and service limits of air-purifying 
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cartridges for a given contaminant. Where cartridges are unavailable or contaminant levels 

exceed service limits, demobilization or transition from Level D modified to Level B will be 
required. 

Documentab *on. All monitoring results and other pertinent d o n s  will be recorded in the Health 

and Safety Officer’s field logbook. In addition, each instrument’s name, model, serial number, 
and site conditions will be recorded once before the first entry of monitoring results. 

Personal S ~ D  ling. Personal sampling will be conducted to document personnel exposure during 

work activities and provide a characterintion of exposure for activities conducted under the 
plan. Because no data were available to determine the ambient air concentrations of suspect 

contaminants during the generation of this HSP, an initial round of five samples will be collected 
for the contaminants of concern at each IHSS with each medial listed in Appendix A. If the 

initial round of samples show no evidence of overexposure, additional sampling will be 
conducted only when Level C action levels are reached with PID or aerosol monitoring. 

Sampling results will be used to determine personnel exposure and revise monitoring 

requirements. Where mixtures of chemicals are detected, the computational formula for mixed 

contaminants will be used to assess exposure. Where results indicate no detected overexposure, 

sampling will be discontinued for that contaminant. An action level of 50 percent of the TWA 

for single contaminants or mixtures will be used for the determination. Modifications to 

sampling requirements for detected contaminants will be based on the documented exposure level 

on a case-by-case basis. Additional information from soil sampling results may also be 

considered in the modification of sampling requirements. 

Sampling wil l  be conducted with personal air pumps using solid sorbet or filtration media and 

NIOSH- or OSHA-approved analytical methods. Analysis will be completed by an American 

Industrial Hygiene Association (AIHA) accredited laboratory. Appendix A provides a summary 

of methods to be used at each MSS. Chain-ofcustody seals and forms will be generated for 

each sample. Field blanks will also be prepared and submitted concurrently with exposed media. 

FINAL 
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Sampling strategies that determine which employees will be sampled will be followed in 

amrdance with Jacobs’ SOP 9.4, Personnel Monitoring. Specifically, employees involved in 
activities with the highest potential for exposure will be selected for monitoring. In general, it 

is expected that 25 percent of the field team will be selected for health and safety monitoring 

based on the use of a four-person team. 
I 

6.4 RADIOLOGICAL MONITORING 

The following text describes the radiological monitoring requirements forqersonnel collecting 

samples for the Integrated OU project. 
I 

6.4.1 Personnel and Equipment Approvals 

0 Personnel with radiological monitoring responsibilities will be approved by the EG&G 

Radiological Engineering Office, EG&G Health and Safety Liaison Officer, and the 

Environmental Restoration Health and Safety Officer (ERHSO). After approval, substitutions 

will not be made without EG&G review and approval. Equipment to be used will be approved 
by the Rocky Flats Health Physics Instrumentation Committee. 

6.4.2 Equipment Calibrations 

The following requirements will be practiced to ensure equipment is calibrated and functioning 

~ properly: 

e Calibrations of equipment will be performed by EG&G Radiation Instrumentation personnel. 

They will affn a calibration sticker with an expiration date to the instrument. Jacobs’ 

personnel will submit the instrument for recalibration before the expiration date. 
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Ludlum 12-1A with Air Proportional 
Probe 

Ludlum 31 or 12 Count Rate Meter 
with Pancake Detector, 44-9 Probe 

Alpha Contamination 

BetdGamma 

Performance checks of the instrument will be conducted before and after use. The results 
of these checks will be recorded in a daily source check log by the HSS/HSO or HSST. 
All checks will be conducted in accordance with manufacturer’s recommendations and 

approved written procedures. 

6.4.3 Surface Contamination Monitoring of Pelsonnel 

This section provides the practices to be used by Jacobs’ personnel in implementing 
Environmental Management and Restoration Group (EMRG) 2.1, Personnel Contamination 
Monitoring. Instrumentation requirements, methods of monitoring, action levels, control of 

contaminated personnel, and documentation of contamination occurrences are addressed in this 
section. 

Personnel will be monitored for contamination in a Contamination Reduction Zone when leaving 

an IHSS Exclusion Zone that may contain radioactive contaminants. Table 6-1 provides a 

summary of instrumentation and target radiation types. Instrumentation selection will be based 

on the suspect contaminants listed for each MSS. 

Table 61 
Survey Instrumentation - .  

As covered by the EMRG, the front and back, feet, and boots of personnel will be monitored 
by moving the detectors over outer clothing and exposed skin areas at a rate not to exceed 2 

inches per second. Clothing contaminated with radioactivity exceeding 300 disintegrations per 



I 

EG&G ROCKY FLATS PLANT Manual: RFP/ERM-94-O0019 
Integrated Operable Units Section: 6 (Rev. 0) 

Organization: Environmental Management 
Health and Safety Plan Page: 7 of 10 

minute (dpm)/100 cm2 alpha (detected by Ludlum 12-1A) or 100 cpmheta gamma above 

background (detected by Ludlum 31/12) will be considered contaminated. 

In the event that personnel contamination is detected, field decontamination will be attempted 
as outlined in Section 9.1, Personnel Decontamination. If contamination is detected, Jacobs’ 

personnel will maintain the site zone boundaries and notify the ERHSO, EG&G Radiological 

Engineering, and EG&G Contractor’s Technical Representative. All radiological occurrences 

will be documented in accofdance with EMRG 10.1, Radiological Deficiency Reporting 

program. 

6.4.4 Personal Sampling for Airborne Activity 

Representative personal sampling from each field team working in radiologically contaminated 
areas (greater than or equal to 25 percent of personnel) will be conducted for airborne alpha 

radioactivity using Jacobs’ Radiological Operations Procedure (ROP) 10.02, Personal Air 

Particulate Sampling. A type A-E, glass fiber filter will be used to collect airborne particulates. 

At the end of the shift, the filter will be removed and counted in accordance with Jacobs ROP 
10.03, Performance Check and Operation of Alpha Smear/Filter Counting Instrumentation. The 

resulting data will be compared with the derived air concentration that is the most conservative 

for the contaminants suspected of being present to gauge employee exposure. Derived air 

concentrations for suspect contaminants are given in DOE 5480.11. Sampling results equal to 
or greater than 10 percent of the Derived Air Concentration (DAC) will be reported to the 

ERHSO. After the first five samples are analyzed, a review of the data will be conducted to 

make a determination whether to continue to monitor for airborne alpha radioactivity. If the 
levels are below the guidelines stated in Jacobs’ ROP 10.02, the monitoring will be discontinued. 

a 
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6.4.5 External Dosimetry 

Jacobs’ employees and subcontractors will participate in the EG&G Rocky Flats External 
Dosimetry Program as outlined in HSP 18.07, External Radiation Dosimetry. Jacobs’ personnel 

wiU wear EG&G-supplied thermoluminescent dosimeters while in the field to assess beta, 
gamma, neutron, and X-ray exposure while working at Rocky Flats. When not in use, they will 

be kept on a board within the support trailers. Dosimeters will be exchanged quarterly. 

6.4.6 Ambient Air Monitoring for Radionuclides 

Ambient air sampling for airborne alpha radioactivity also will be conducted with high-volume 
air samplers using Jacobs’ ROP 10.01, High Volume Air Particulate Sampling. Samples will 

be counted in accordance with Jacobs’ ROP 10.03. Grab samples wil l  be collected in the 

immediate vicinity of work being performed during each shift to determine 1) whether the area 
is an airborne radioactivity area requiring additional work controls and 2) if personal breathing- 

zone air sampling is necessary to assess the worker’s intake of airborne radioactive materials. 

In accordance with the protocol for personal sampling in Section 6.4.4, high-volume sample 

results will be compared with the most conservative derived air concentrations given in DOE 
5480.11, and results greater than 10 percent DAC will be reported to the ERHSO. Depending 

on adjacent IHSS logistics, radionuclide air monitoring locations may be chosen to represent 

more than one IHSS. 

6.4.7 Surface Contamination Monitoring of Work Areas 

Rework area monitoring will be accomplished in accordance with EG&G EMD F0.16 by 

making direct surface soil measurements with a Bicron Analyst FIDLER. Measurements of 

1,500 to 1,700. counts per minute (cpm) or less generally indicate that only background 

radioactivity is present. Where readings that indicate the potential exists for radiation exposure 
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are encountered, EG&G Radiological Engineering personnel will be consulted and a Radiation 

Work Permit used to ensure adequate protection during activities to be completed. 

6.5 NOISE 

The main sources of noise for th is  project will be produced by asphalt coring/sawing, heavy 
equipment, vehicles, and electric generators. A sound-level meter will be used to monitor noise 

levels around heavy equipment to establish appropriate guidelines for hearing protection. 

Hearing protection will be used when noise levels exceed 85 dBA as measured on the A scale 
of the sound meter. 

6.6 EXPLOSIVE GAS MONITORlNG 

db A combination LEL oxygen meter will be used to monitor flammable gas and oxygen levels in 

confined spaces or excavations, as necessary. The meter will be calibrated before and after use 

as outlined in Section 6.2. When set to monitor oxygen, an alarm will sound when oxygen 

levels are above 23.5 percent or below 19.5 percent. When set to monitor LEL, an alarm will 

sound if explosive gases are grater than 10 percent. In either case, if the audible and visual 

alarm sounds, operations will be discontinued, reevaluated, and the Site Manager contacted. 
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7.0 WORKZONES 

By establishing work zones where different types for operations will occur, the potential for 
workers to s p d  contamination from more contaminated areas to lp s  contaminated areas may 
be minimized. Clearly delineated work zones also help ensure that (1) site personnel are 
adequately protected from existing hazards, (2) specific activities and hazards are confined to 
the appropriate areas, and (3) personnel may be accurately and quickly located and evacuated 
during an emergency. 

7.1 CONTROL AT THE SITE 

Site control measures for reducing the possibility of employee exposure to potential hazards and 
the transport of contaminants include the following: 

limiting access to the work site(s) and posting appropriate warning signs; 

preparing the site for subsequent activities; 

maintaining a copy of this HSP so that it is readily available to employees who may be 
exposed during this site work; 

establishing onsite communications consisting of sightlhand signals, horn, or two-way radio 
or cellular telephone; 

establishing offsite communications; 

establishing decontamination and waste disposal procedures and ensuring that activities 
strictly adhere. to procedures; and 

enforcing safe work practices. 
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7.1.1 Buddy System 

Personnel in contaminated or hazardous areas will work with a buddy who is capable of the 

following: 

assisting his or her partner; 

monitoring the partner for signs of chemical or other exposures (e.g., heat or cold); 

- 

periodically verifymg the integrity of the partner’s PPE; and 

notifying the HSS/HSO if emergency help is needed. 

As personnel enter the Exclusion Zone through the access control point, the Field Team Leader 
will ensure that each individual employee will be working with a buddy. 

7.1.2 Communication 

Verbal communication at the sites may be impaired by onsite background noise caused by heavy 

equipment and the use of PPE. Hand signals to be used between personnel within the Exclusion 

Zone will be reviewed during site safety meetings conducted before starting work at the 

individual sites. External communication between onsite and offsite personnel will be conducted 

by using two-way radios. 

7.1.3 Security 

Site security is essential to (1) prevent unauthorized, unprotected, or inqualified people fiom 

exposure to site hazards, (2) prevent vandalism, and (3) protect established and safe working 

procedures. Site security will be maintained by the following: 



EG&G ROCKY FLATS PLANT Manual: RFwERM-9eooo19 
Integrated Operable Units Section: 7 (Rev. 0) 
Health and Safety Plan Page: 3 of 8 0 Orgauization: Environmental Management 

limiting access at control points to authorized personnel; 

assigning the responsibility for enforcing exit and entry requirements; and 

limiting the work area to essential personnel and giving the field team leader the authority 

to approve all visitors to the site. 

7.1.4 Site Logs and Records 

The site entry log will document which personnel are onsite and will accurately reflect site 

staffing at all times. Signing in when entering the site and signing out when leaving the site will 

be strictly enforced. Other records maintained onsite will include training certification, accident 
records, and equipment calibration records. e 
7.1.5 Site Visitors 

Access to the site by -\,dliors not directly inv01ve~wit.h rouble integrated operations m 

restricted as follows: 

All site visitors must sign in at a site security station located at the site boundary. 

All site visitors must be cleared at the site security station by the Site Manager or hidher 

designee before obtaining access to the Support Zone. 

Site visitors entering the Exclusion Zone will be strictly limited. The Site Manager and 

HSO/HSS must approve entry, and the visitor must provide medical, training, and fit test 

documentation. 

1 be 
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All visitors will feceive a site-specific safety briefing and wil l  be escorted to sites. Visitors 
in areas requiring Level A or B PPE will not be allowed. Visitors in areas requiring Level 
C PPE must have 24-hour OSHA with eight-hour annual refresher training, site-specific 

health and safety training, a c m t  fit test, and the Project Managers’ and Health and 

Safety Coordinator’s concurrence in addition to the requirements already listed. 

All site visitor access must be clearly documented, and visitors must comply with all 
provisions of the site HSP. . .  

7.2 DESIGNATION OF WORK ZONES 

Moving personnel and equipment between work mnes and onsite and offsite will be limited to 

controlled access points. Therefore, contamination will be contained within certain relatively 

small areas on the sites, and the potential for translocation will be minimized. The following 

three contiguous zones will be used where heavy equipment or significant contamination 
potential exists: 

Zone 1: Exclusion Zone; 

Zone 2: Contamination Reduction Zone; and 

Zone3: Support Zone. 

It is anticipated that these mnes will not be required for all activities. The HSS may authorize 

the use of single or no mnes depending on activities. In making this decision, the following 

criteria will be reviewed: the hazards present; area’s current use, postings, and location; and 

whether the activities will introduce or increase hazards. 

For work areas where the potential exists for exposure to radiation and/or radioactive 

contamination, a radiologidly controlled area wil l  be established at the Contamination 

Reduction ZondSupport Zone boundary. The Contamination Reduction Zone also will serve 
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as a radiological buffer area if airborne radioactivity or radiation contamination areas are 
established in the Exclusion Zone. Radiological areas inside the Exclusion Zone will be 

established and posted as specified in EMRG 1.3, Posting of Radiation Protection Requirements. 

7.2.1 Exclusion Zone 

Figure 7-1 provides a graphical representation of each zone and each zone's physical relationship 

to each other. 

The Exclusion Zone (Zone 1) is the innermost of three concentric areas and is the zone where 

contamination is known to or could occur. All personnel entering the Exclusion Zone will wear 
the prescribed level of protection for the specific site. An entry and exit checkpoint will be 

established at the perimeter of the Exclusion Zone to regulate the flow of personnel and 

equipment into and out of the zone and to verify that established entry and exit procedures are 

followed. All personnel, equipment, and materials exiting the Exclusion Zone will be 

considered contaminated and will be required to undergo chemical contaminant decontamination 

procedures before exiting. Materials from ptentially radioactive contaminated - .  areas must be 

monitored and released in accordance with EMRG 3.1, Performance of Surface Contamination 

Surveys; EMRG 3.2, Survey Requirements for Conditional and Unrestricted Use; and HSP 

18.10, Release of Property for Conditional and Unrestricted Use (see Section 9.4). 

0 

The outer boundary of the Exclusion Zone is the Hotline. It will be established by visually 
surveying the immediate area and determining where the hazardous substances are located; 

where any drainage, leachate, or spilled material is found; and whether any discolorations are 

visible. Additional factors that will be considered include the distances needed to prevent fire 

or an explosion from affecting personnel outside the zone, the physical area necessary to conduct 

site operations, and the potential for contaminants to be blown from the area. When the Hotline 

is determined, it will be well marked. During subsequent site operations, the boundary may 
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be modified and adjusted as additional information becomes available. All personnel within the 

Exclusion Zone must wear the specified level of protection detailed in Section 8.0. 

7.2.2 Contamination Reduction Zone 

The Contamination Reduction Zone (Zone 2) provides a transition area between contaminated 
and clean areas. This zone will Serve the following functions: 

a buffer to further minimize the probability of the clean zone from becoming contaminated 

or being affected by other existing hazards; an area for the monitoring and decontamination 

of equipment, supplies, samples, and personnel; 

an emergency first-aid station for injured personnel; e 
an equipment (i.e, air tank, personal protective clothing, sampling equipment, and tools) 

resupply station; 

an area used for packaging and preparing samples for onsite or offsite laboratories; and 

a temporary rest area for personnel. 

The Contamination Reduction Zone provides additional ensurance that the physical transfer of 

contaminants by personnel, equipment, or air is limited through a combination of 

decontamination, distance between Exclusion and Support zones, air dilution, and zone 
restriction. 
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7.2.3 Support Zone 

The Support Zone (Zone 3) is considered a noncontaminated or clean zone; therefore, potentially 

contaminated personal protective clothing, equipment, and samples are not permitted in this area. 
Normal work clothes are appropriate attire within the zone. This zone will serve as the 

following: 

administrative center. 

medical station and command post; 

equipment and supply center; and 
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8.0 PERSONAL PROTECTIVE EQUIPMENT 

PPE is specified to provide employ& with protection against inadvertent contact with chemical 
contaminants. Although this additional protection is a precaution, it is emphasized that PPE is 
not issued a5 a replacement for engineered or administrative controls. Adherence to these 

controls is vital to keeping the rate of exposures as low as possible. 

PPE has been selected for work on specific IHSSs taking into account the chemical and 
radiological hazards unique to each site. In doing so, the type of work activities are also 

considered. 

This section addresses the makeup of the base levels of protection for invasive and noninvasive 

tasks, limitations of each, and the rationale to be used in downgrading PPE levels. 

8.1 Levels of Protection 

The level of PPE required for activities covered by this HSP will be continually reevaluated.as 

fieldwork progresses. It is expected that there wil l  be variations in requirements to meet 

workers needs at specific IHSSs. 

The HSS/HSO will (1) authorize modifications, (2) post PPE requirements in the crew trailer, 

and (3) announce changes and justification for those changes at a site safety meeting. The HSST 

will receive a copy of the PPE requirements. A change wil l  be published to this plan if PPE 
changes are permanent and if the HSS/HSO considers the changes significant. 

8.1.1 Base Levels of Protection 

For activities to be conducted under this plan, two basic ensembles of protective clothing will 
be used. These ensembles will be determined on the basis of the work to be performed 

(noninvasive or invasive). The requirements for each are given below. 

a 
0 
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Noninvasive Work Activities. Activities considered to be noninvasive under this plan include 

surface radiation surveys, tanldpipeline inspection, and surface geophysics as well as related 

support activities. Personnel involved with these activities will wear Level D work clothing as 
defined in Section 8.1.3. The limitations provided by that section will apply. 

. Activities considered to be invasive under this plan are those that Jnvasive Work Act~wW 
require disturbance or moving of potentially contaminated soils. These activities are composed 

of concrete sampling, asphalt sampling, soil-gas sampling, surface soil sampling, and vertical 

soil profile sampling. The base level of protection on all sites for these activities will be Level 
D Modified, as defined in Section 8.1.3, using chemical protective boots, uncoated Tyvek 

coveralls, and 11-mil thickness nitrile gloves. This ensemble will be used to protect against 

particulates generated during work activities. (Viton gloves wil l  be used during PCB sampling.) 
Surface watedsediment sampling will require the upgraded chemical protective clothing and 

splash protection outlined in Appendix A. 

. .. 

3 

e 
Protective clothing will be upgraded in the event that (1) free liquids or surface liquids are 

encountered, (2) gases or vapors are detected in excess of Level C action limits, or (3) 
unexpected hazards requiring increased skin protection are encountered. Upgraded clothing will 
consist of polycoated Tyvek or Saranex-cmted Tyvek. Information to be used for upgrading 

chemical protective clothing is available in Appendix A under the PPE heading. Information 
provided under that heading represents upgraded requirements, not base requirements. 

8.1.2 Level C 

The following equipment will comprise Level C protection: 

full-face, air-purifying, cartridge-equipped respirator (Mine Safety and Health 

Administration mSHA]/NIOSH approved) with organic vapor/High-Efficiency Particulate 

Air (HEPA) cartridges unless otherwise designated in Appendix A. 
e 
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chemical-resistant clothing @olyethylenecoated Tyvek or Saranex coveralls); 

chemical-resistant outer gloves; 

latex inner gloves; 

boots, chemical-resistant, steel toe and shank; 

booties (outer), chemical-resistant, disposable; 

hard hat (if needed); 

hearing protection (as required); and a 
two-way radio communications (intrinsically safe). 

\ 

Meeting all of the following criteria permits the use of Level C protection: 

Measured air concentrations of identified substances are reduced by the respirator to at or 

below the substance's PEL, and the concentrations are within the seMce limit of the 

chemical cartridges. 

Atmospheric contaminant concentrations do not exceed IDLH levels. 

Atmospheric contaminants, liquid splashes, or other direct contact does not adversely affect 

the small area of skin left unprotected by chemical-resistant clothing. 

Job functions are determined not to require selfcontained breathing apparatus. 

Air quality is continuously monitored. 
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The main selection criterion for Level C is that conditions permit wearing air-purifying devices. 

The air-purifying device must be on a full-face mask (MSHAMIOSH approved) quipped with 

cartridges specified in Appendix A. 

In addition, use of a full-face air-purifying mask is approved only if the following occur: 

Substances are identified and their concentrations measured. 

Substances have adequate warning properties and adsorption properties. 
Individuals pass a qualitative fit test for the mask. 
Appropriate cartridge is used, and its service limit concentration is not exceeded. 

It is particularly important that the air be monitored effectively when personnel are wearing 

air-purifymg respirators (Level C). Continual surveillance using direct-reading instruments is 
needed to detect changes in air quality necessitating a higher or lower level of respiratory 

protection. 

8.1.3 Level D 

.The following equipment will be considered Level D protection: 

. 

coveralls or work clothes; 

boots (steel toe and shank chemical-resistant); 

work gloves (optional); 

safety glasses with side shields or chemical splash goggles; 

hard hat (when appropriate); 

air-purifying respirators (available for use); 
hearing protection (when appropriate); 

two-way radio communications if line of sight is not maintained (intrinsically safe); and 
. dosimeter badge. 
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Meeting all of these criteria allows the use of Level D protection: 

no hazardous air pollutants are measured; and I 

work functions preclude splashes, immersion, contact, or potential for unexpected inhalation 

of any chemicals. 

Level D protection is primarily a work uniform and will be worn only in areas where the 

potential for-exposure to toxic substances does not occur. As data become available, PPE can 

be modified to Level D protection for a specific MSS. 

8.1.4 Level D Modified 

e Equipment to be considered Level D Modified includes equipment outlined in Section 8.1.3, 

with the following changes: 

outer disposable boots (optional); 

chemical-resistant outer gloves; 
chemical-resistant clothing W e k ,  po1yethylene-coat.d Tyvek or Saranex coveralls); 

latex inner gloves (surgical); and 

respirator (air purifymg) available for use. 

Level D Modified will be used when no measurable concentrations of air contaminants are 

detected but physical contact with contaminants is possible. It also permits rapid upgrading to 
Level C if air contaminants in excess of action levels are measured. 

1 
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8.2 PROCEDURE AND JUS"ICATI0N FOR UPGRADING OR DOWNGRADING 

PERSONAL PROTECTIVE EQUIPMENT 

Decisions concerning upgrading or downgrading the level of protection will be made by the 

HSS/HSO who will then provide appropriate documentation to the Site Uanager and Health and 

Safety Coordinator. As data become available, PPE can be modified to Level D protection for 

a specific IHSS. Criteria addressed will include the following: 

personal sampling results; 
real-time monitoring results; 
sample analysis results; and 

physical conditions and hazards. 

8.3 UPGRADING LE- OF PROTECTION 

Levels of protection wil l  be upgraded in response to site conditions. A PPE upgrade will be 

completed under the following conditions. 

upon employee request. 

detection of airborne contaminant at a concentration requiring Level C PPE or higher; 

presence of free product or liquid at a work location; 

unexpected dermal hazards are encountered; or 

8.4 PERSONAL PROTECTION EQUIPMENT INSPECTION 

PPE should be inspected before use and the following checks made: 

Determine that the clothing material is correct for the specific task at hand. 

Visually inspect the clothing for imperfect seams, tears, and malfunctioning closures. 

Hold the clothing up to the light and check for pinholes. 
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During the work task, periodically inspect the clothkg for the following: 

evidence of chemical attack such as discoloration, swelling, stiffening, and softening (keep 
in mind, however, that chemical permeation can occur without any visible effects); 

closure failure; 

tears; 

punctures; and 

seam discontinuities. 

0 Before using gloves, pressurize each glove to check for pinholes. Blow or otherwise introduce 

air into each glove, then seal and roll the gauntlet toward the fingers, or inflate the glove and 

hold it under potable water. In either case, no air should escape. 
- _ -  - 

8.5 CONTAMINATION EXPOSURE REDUCTION 

The team leaders will be responsible for overseeing personnel decontamination at each site. 

Personnel decontamination will be performed in a separate area from equipment 
decontamination. Onsite personnel may become contaminated in the following ways: 

being splashed by contaminated liquids while sampling or handling liquids; 

coming in contact with contaminated solids or liquids; 

walking through contaminated materials, either in solid or liquid state; 
being in contact with contaminated equipment; 

being in contact with contambated solid substances in IHSS or on the soil surface; and 

sitting or kneeling on the ground, especially damp/muddy areas near data collection sites. 



I Manual: RFP/ERh4-9eooo19 
Section: 1 ,  8 (Rev. 0) 

EG&G ROCKY FLATS PLANT 
Integrated Operable Units 
Health and S a f e  Plan Page: 8 o f 8  

organization: Environmental Management 0 
Care will be taken to prevent equipment contamination as much as possible. Sampling and 
monitoring equipment will not be placed on contaminated surfaces. Monitoring equipment that 
cannot be decontaminated easily will be bagged, and the bag will be taped and secured around 
the instrument. 
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9.0 ' DECONTAMINATION PROCEDURES 

This section describes the procedures for decontaminating personnel and equipment. In addition, 
requirements for clearance of the equipment for use are also described. 

9.1 PERSONNEL DECONTAMINATION 

Decontamination procedures will be followed by all personnel exiting the Exclusion Zone at 
areas where an Exclusion Zone is necessary. Under no circumstances (except emergency 

evacuation) will personnel be allowed to leave the site before decontamination. The HSS/HSO 

may simplify the procedures in the field if minimal contamination has occurred to specific 

protective equipment. 

@ 9.1.1 Chemical Contamination 

Personnel decontamination for chemical contamination consists of these steps: 
. . .  

. 

Personnel drop off equipment to be decontaminated. 
. . 

Perform gross decontamination (Le., removal of large contamination deposits from outer 

clothing by gently brushing or washing). 

Wash and rinse gloves and boots with nonphosphate detergent and water. 

Remove and dispose of gloves and coveralls. 

Remove respirator (for Level C) and clean. 

Wash hands and face with soap and water. 
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9.1.2 Radioactive Contamination 

Personnel with identified radioactive contamination that cannot be readily removed in the field 

will be transported to the designated RFP Occupational Health facility (Building 122) for 
decontamination. Decontamination will be performed h accotdance with EG&G EMRG 2.3, 
Wounds and Skin Contamination, in consultation with the EG&G Environmental Management 
Radiological Engineer. 

9.2 HEAVY EQUIPMENT 

Heavy equipment decontamination will be performed at the designated RFP decontamination pad. 

Level C is required for decontaminating heavy equipment such as field vehicles, augers, and 

drill rigs. Personnel Level C decontamination will be accomplished as described in RFP EMD 

Operating Procedures Manual Volume I, Field Operations, F0.12, Decontamination Facility 
Operations, Revision No. 2, and F0.04, Heavy Equipment Decontamination. 

9.3 SMALLEQUIPMENT 

Small equipment wiU be protected from contamination by draping, masking, or otherwise 

covering as much of the instruments as possible with plastic, without hindering the operation of 
the unit. 

Contaminated equipment wiU be taken from the drop area and the protective coverings removed 

and disposed of in the appropriate containers. Any dirt or obvious contamination will be 
brushed or wiped with a disposable paper wipe. The units can then be taken inside in a clean 

plastic tub, wiped with damp disposable wipes, and dried. The units will be checked, field 

calibrated, and recharged, if necessary, for the next day’s operation. Decontamination will be 

performed in accordance with F0.03, General Equipment Decontamination. 
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9.4 CLEARANCE FOR USE 

Equipment decontamination will be performed as described in Sections 9.2 and 9.3. Before 

rented or leased equipment that has been used in the field is returned, it will be wipe-tested for 

radioisotopes, and the results will be furnished to the HSSLHSO. Radiological Engineering will 

determine if the item meets the release criteria before the material leaving RFP is returned to 

the owner. Sampling and releases for conditional and unconditional use will follow EMRG 3.1, 

Performance of Surface Contamination Surveys; EMRG 3.2, Survey Requirement for 
Conditional and Unrestricted Use; and HSP 18.10, Release of property for Conditional and 

Unrestricted Use. The radioactive contamination limits for unrestricted use are provided in 

Table 9- 1. 

Table 9-1 
Radioactive Contamination Limits 

11 Alpha ’ I 20 dpm/l00 cm2 I 300 dpm/100 cm2 11 
.- 

Beta and Gamma 200 dpm/l 00 cm2 1,000 dpm/l00 cm2 
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10.0 EMERGENCY RESPONSE PLAN 

This section describes the procedures to be followed in the event of an emergency. 
I 

10.1 SITEEMERGENCIES 

In the event of an injury, accident, or other emergency, all personnel are responsible for 

following the provisions of the HSP. When personnel are working in the field, they will have 

a copy of this HSP with them. Emergency contact numbers will be conspicuously posted onsite 
to allow easy access for all personnel. Emergency telephone numbers are listed in Table 10-1 

and Table 10-2. The HSS/HSO, with assistance from the Site Manager, has responsibility and 

authority for coordinating all emergency response activities until proper authorities arrive. 

0 ' 10.2 EMERGENCYPROCEDURES 

The following standard emergency procedures will be used by onsite personnel. 
.. . 

10.2.1 Call for Emergency Response 

For onsite emergency response, use the EG&G handheld radio (which will be provided to all 
field crews), and dial 291 1. The radio transmission will automatically contact the RFP security 

force fire department, ambulance, occupational health department, radiological engineering 

department, and the contractor's yard supervisor. 

To contact the pagers, dial the pager number. After the tone, enter your telephone number, then 

a star and your extension (if appropriate), then another star and a priority number. 
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Fire 

Ambulance 

Poison Center 

security 

Police 

Occupational Health General Information 

Table 10.1 
Ememencv Teleohone Numbers 7 Fieldwork 

(303) 966-29 1 1 

(303) 966-29 1 1 

(303) 629-1 123 

(303) 966-29 1 1 

(303) 966-29 1 1 

(303) 966-2594 

I -  - 

Health and Safety Coordinator - Kent Mahanna (303) 595-8855 

EG&G CTR - Bruce Peterman 

EG&G Asst. CTR - G. Anderson 

Program Manager - John Freshwater I (303) 595-8855 11 

(303) 966-8659 

(303) 966-5874 

Project Manager - Farrel Hobbs I (303) 595-8855. 11 

EG&G 24-Hour Installation Emergency Response 

Jacobs Engineering HSS/HSO - David Spruce 1 (303) 966-5874 11 

(303) 966-29 1 1 

EG&G ERHSO - Keith Anderson I (303) 966-6979 11 
Jacobs Engineering Site Manager - George Jansen I (303) 966-5874 11 
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CTR 

Asst. CTR 

HSSIHSO 

Field Team Leaders 

Project Manager 

Table 10-2 
Pager Numbers 

Bruce Peteman 9 6 6 4 0 0  #5134 

Greg Anderson 9 6 6 4 0 0  

David Spruce 966-5874 

Kathy RogedMike Johnson 966-5874 

Farrel Hobbs 595-8855 

595-8855 I 11 Asst. Project Manager 1 JOY= Miyagishima 

- 
Priority numbers are as follows: 

. 1 - call within 10 minutes. 
_. - - _  _. . 

2-- Call within hour. 
3 - call today. 

4 - call this week. 
9999 - Emergency - call immediately. (Do not abuse this number, please.) 

If a radio is not available, use a mobile telephone (one in each Jacobs field vehicle). Dial (303) 
966-291 1, which is the RFP emergency telephone number. All of the services (fire, police, 
ambulance) are available at this number. 

Emergency telephones are available at all guard posts. 

0 DO NOT CALL EMERGENCY RESPONDERS WHO ARE NOT ONSITE. THEY WILL 
NOT BE ALLOWED TO ENTER THE PLANT. 
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10.2.2 Evacuations 

In case of an emergency, such as fire, explosion, or significant release of a hazardous substance, 
an air horn or vehicle horn will sound three times with five-second intervals between blasts. All 

personnel in the Exclusion Zone and the Contamination Reduction Zone will evacuate and 

assemble within the Support Zone before exiting the site in an' upwind direction. When the 

safety of all personnel has been established, calls for emergency response will be made. 

10.2.3 First Aid 

First aid will be provided by Jacobs' personnel for minor injuries not requiring the services of 

a physician. The following general approaches to &t aid will be taken. 

10.2.3.1 Phvsical Injury 

Minor injuries may be treated onsite, but al l  injuries will be examined by trained medical 

personnel. In the case of serious injuries, the victim will be transported to the RFP medical 

center as soon as possible. Victims of serious bites or stings will be taken to the RFP medical 
center. 

10.2.3.2 Iuiurv As a Result of Heat 

Refer to Section 5.0, Physical Hazards, for first aid instructions to treat heat-related injuries. 

10.2.3.3 Iniurv As a Result o f Cold 

Refer to ,C :tion 5.0, Physical Hazards, for first aid instructions to treat cold-related injuries. 
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10.2.4 Decontamination 

In the event that an injured person is contaminated with chemicals or radioactive materials, the 

person will be taken to the RFP medical center as soon as possible. Decontamination will be 

performed to prevent further exposure only if it will not aggravate the injury. 

10.2.5 Transport to Medical Facility 

In most cases, an ambulance will transport a seriously injured worker to the medical facility. 

However, if it becomes necessary to transport the worker, follow proper first-aid guidelines for 

moving an injured person. 

Figure 3-3 shows the layout of the streets and buildings at the Rocky Flats Plant. The medical 

center is located in Building 122. Directions to the center from three site entrance points are 

as follows: 
0 

From the contractor’s trailer compound, head north to Central Avenue. Turn left onto 

Central Avenue and proceed approximately 1.25 miles. Building 122 is on the left. 

9 From the eastern entrance of the plant, proceed approximately 3.5 miles on Central Avenue. 

Building 122 is on the left. 

From the western entrance of the plant, proceed along the entrance road through a second 

guard building onto Cactus Avenue. Proceed on Cactus Avenue one street beyond Second 

Street and turn left. (This unmarked street is Third Street.) Follow Third Street to 

Building 122, which is on the left following Building 125. 
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An Authorhation for Medical Treatment form (in Jacobs’ SOP 9.1, found in Appendix C) must 

accompany the injured employee to the medical center; the top portion of the form must be 

completed. 

10.2.6 Communication Methods 

The following communication methods will be used: 

Tweway radios provided by EG&G allow for communication among field teams, the 
Jacobs trailer, the contractor’s yard supervisor, and the emergency response services at 
RJT. 

One cellular telephone will be located in each Jacobs field vehicle. The telephones can be 

used to call for emergency Services on plant site by dialing 966-29 1 1. All guard posts have 

telephones. Telephone numbers for the RFP medical facility are provided in Table 10-1. 

To improve communication with the field crews and-to provide communication with key 
persons both during the daytime and offduty hours, digital pagers will be used. Pager 

numbers are provided in Table 10-2. 

A compressed air horn or vehicle horn will sound in the event of an emergency. 

Horn signals follow: 

One long blast (repeated three times with five-second intervals between blasts) indicates that 

personnel should evacuate area by nearest emergency exit. 

Two short blasts indicate a localized problem that is not dangerous to workers. 
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Two long blasts indicate all is clear. 

The following visual hand signals will be used: 

clutching throat: personal distress; and 

arm waving in a circle over the head: if given in the Exclusion Zone, need assistance; if 

given in the Support Zone, evacuate. 

10.2.7 Emergency Equipment 
I 

The following emergency equipment will be available at each site: 

e first-aid kit (10 unit); 

eye-wash station; 

airhorn; 

Gatorade or equivalent; 

fire extinguisher (10-pound A:B:C); 

long-handled shovel; and 

an extra full set of the appropriate PPE for each team member; 

two-way radio (provided by EG&G). 

10.3 NOTIFICATION 

Reporting and notification of emergency situations will be carried out in accordance With 

requirements in DOE Order 5484.1. 
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10.3.1 Reporting 

Field personnel will notify appropriate emergency assistance personnel (for example, fire, police, 
ambulance) at extension 291 1 immediately and then notif3 the Site Manager. The Site Manager 

will notify the HSS/HSO, EG&G C"R, Project Manager, and Health and Safety Coordinator. 

A complete notification procedure is provided in Appendix C (Jacobs' SOP 9.1, Accident 

Investigation and Notification). 

An immediate verbal report must be given to the Corporate Health and Safety Officer within 24 

hours of each incident involving medical treatment. The following information will be provided: 

the exact location of the incident; 

name and employer of victim(s); 
nature and extent of injuries; and 

whether victim(s) was transported offsite for medical treatment. 

10.3.2 Primary Contacts 

Reporting procedures include notifying the following primary contacts: 

Corporate Environmental Health and Safety Department 

Jacobs Engineering Group Inc. 

600 Seventeenth Street, Suite llOON 

Denver, Colorado 80202 

Attention: Terry Briggs 

Office Telephone: (303) 595-8855 

FAX Machine: (303) 595-8857 
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e 

Denver Health and Safety Coordinator 

Jacobs Engineering Group hc. 
600 Seventeenth Street, Suite llOON 
Denver, Colorado 80202 
Attention: Kent Mahanna 

Office Telephone: (303) 595-8855 
FAX Machine: (303) 595-8857 

Pasadena Risk Management (Safety) Department 
Jacobs Engineering Group Inc. 
251 South Lake Avenue 

Pasadena, California 91 101 
Attention: Pat Costamagna 

Office Telephone: (818) 578-6886 
FAX Machine: (818) 578-6837 

Western Region Safety Department . . . .  

Jacobs Engineering Group Inc. 
251 South Lake Avenue 

Pasadena, California 91 101 
Attention: Ken Wilkenson 

Office Telephone: (818) 449-2171 
FAX Machine: (818) 578-6827 

10.3.3 Procedure: Reporting at Medical Facility 

An Authorization for Medical Treatment form (Appendix C) must accompany an injured worker 

to the medical facility. The top portion of the form is to be completed by job site personnel. 

A Worker’s Compensation form may also be required. 
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10.3.4 Procedure: Postaccident 

After the employee has d v e d  treatment, the Health and Safety Coordinator will arrange for 
a postaccident drug screen for all injured employees immediately following an accident. AI 

hepatitis B vaccine may need to be offered to employees who were exposed to blood during 

response to incident. 

An initial accident investigation will be@ at the discretion of the HSS/HSO andor the Site 
Manager. At a minimum, the Scene will be secured (no movement of material or equipment will 
be made until a review of the accident is completed), and signed statements from witnesses will 
be maintained. 

10.4 RECORD KEEPING 

10.4.1 Site Manager’s Investigation Report 

A Site Manager’s Investigation Report (see Appendix C) wil l  be completed by the fust line Site 

Manager as soon as possible- following the incident. The completed form will be returned to 

Jacobs’ Regional Safety Department. A copy must also be sent to the Corporate Health and 
Safety Officer and the Health and Safety Coordinator. 

10.4.2 Witness Statement 

A Witness Statement (see Appendix C) will be used to obtain a signed statement from witnesses 
of their complete (factual) observations. Names and permanent addresses will be secured for 

future reference. The form will be returned to Jacobs’ Regional Safety Department. A copy 
must also be sent to the Corporate Health and Safety Officer and the Health and Safety 

Coordinator. 
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10.4.3 Employee’s Report of Occupational Wury or Disease 

An Employee’s Report of Occupational Injury or Disease (see Appendix C) is state-specific. 

This form must be completed for all injuries, illness, and exposures requiring a doctor’s visit. 

The location code (project number) will be used as the form of identification. This form must 
be returned to Jacobs’ Regional Safety Department within 24 hours of the initial doctor’s visit. 
A copy must also be sent to the Corporate Health and Safety Officer and the Health and Safety 

Coordinator. 

See Appendix C for a copy of the Employee ExposudHazardous Chemical Release Report 

Form 9-1. 

10.4.4 First-Aid Register e 
A First-Aid Register (see Appendix C) is the primary project injury log. All injuries or illnesses 

treated or reported (actual or alleged) will be entered into the log. This register will be used 

no matter how minor the event may be. There are no exceptions to this reporting requirement. 

The register is kept at the project site. 

10.4.5 Vehicle Accident Reporting Procedure 

For any vehicle accident or injuries involving a vehicle, please follow and complete the 

necessary forms dictated by the Vehicle Accident Reporting Procedures (see Appendix C). 

10.5 ROCKY FLATS PLANT REPORTING PROCEDURE 

The HSS/HSO will submit the completed DOE Form 5484.x to the EG&G CTR, the Jacobs 
I 

Project Manager, the Jacobs Corporate Health and Safety Officer, and the Jacobs Health and 
Safety Coordinator for any of the following incidents: 

- 
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Recordable occupational injury or illness as defined below: 

- Occupational Injury. An occupational injury is any injury such as a cut, fracture, sprain, 

or amputation that results from a work accident or from an exposure involving a single 

incident in the work environment and requires treatment in excess of first aid. Note: 

Conditions resulting from animal or insect bites, or onetime exposure to chemicals, are 
considered to be injuries. 

- Occupational Illness. The occupational illness of an employee is any abnormal condition 

or disorder, other than one resulting from an occupational injury, caused by exposure to 

environmental factors associated with employment. This Category includes acute and 

chronic illnesses or diseases that may be caused by inhalation, absorption, ingestion, or 
direct contact with a toxic material. 

property damage losses include losses of $1,0oO or more. Accidents that cause damage to 

DOE property, regardless of fault, or accidents where DOE may be liable for damage to 

a second party, are reportable if damage is $1,0oO or more. This category includes damage 

to facilities, inventories, equipment, and properly parked motor vehicles and excludes 

damage resulting from a DOE reportable vehicle accident. 

Government motor vehicle accidents are reported as accidents resulting in damages of $500 

or more. Accidents resulting in damages of $500 or more, or that involve an injury, are 

reported unless the government vehicle is not at fault, damage of less than $500 is sustained 

by the government vehicle, or no injury is inflicted on the government vehicle occupants. 

Accidents are also reportable to DOE if the following applies: 

- Damage to 

government 

DOE property is 

vehicle is at fault. 
greater than or equal to $500, and the driver of a 

. .  . 0 
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- Damage to any private property or vehicle is greater than or equal to $500, and the 

driver of a government vehicle is at fault. 

- Any person is injured, and the driver of a government vehicle is at fault. 

.. . . _  
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11.0 LOGS, REPORTS, AND RECORD KEEPING 

Records documenting the safety program will be kept. Logs and records will include 
documentation of exams, training, medical, safety meetings, injuries, illnesses, and emergency 
events. Record keeping in the field includes maintaining a health and safety logbook and 

calibration logs. 

11.1 HEALTH AND SAFETY LOGBOOK 

A separate health and safety logbook and sign +sign out log Wiu be maintained by the Site 
Supervisor throughout the project and given to the Corporate Health and Safety Officer after the 
project is completed. Copies of logbook contents will be maintained in the project files. 
Logged information will include the following: (1) names of all Jacobs and subcontract 
personnel entering and leaving the site each day, (2) daily listing of data collection in site 

numbers to be visited by field teams, (3) description of unforeseen hazards and steps taken to 
mitigate hazards, (4) summary of telephone conversations regarding health and safety, (5) 

safety infractions, if any, (6) accidents and injuries, and (7) all other significant health and safety 
items. 

Records will be kept for each onsite individual. Records include a medical clearance statement 
from a qualified physician, fit test, and training documentation. When site safety meetings are 
conducted, an attendance sheet must be kept. 

11.2 CkIBRATION LOGS 

Calibration records for instruments used to monitor employees' nonradioactive contaminant 
exposures will be maintained in a calibration log. Refer to Section 6.2 for an explanation of 

contents and procedures. Radiological instrumentation performance checks will be maintained 
in a daily source check log as described in Section 6.4.2. 

@ I 
I 

L 1 
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. 1\12\22\9 Site Lo and Descrbtion: 
I 

116.2 

I IHSS I LOCATION I DESCRIPTION I! O" I I 

South Loading Dock Building 444 12 

Contaminant PEL Instrument Range Level D Level Level Notes 
Modified C B 

Radionuclides 

Carbon Tetrachloride 

Nitric Acid 

Chlorinated Solvents 

Many 'incidents of drum leakage and spills. Contaminants include 
uranium, uranium oxide, tetrachloride, nitric acid, chlorinated 
hydrocarbon solvents, beryllium. Beryllium soil concentrations range 
from 350 to 1,000 pglg. Direct uranium activity readings were recorded 
as hiah as 7.500 dDm. Direct uranium air counts have been recorded as 

High- Vol 0 - < 0.1 DAC 0.1 - 10 DAC > 10 DAC GMCH cartridge not certified 

2 ppm + 134 Sensidvne 1 - 60 DDm 0 - 2 DDm > 2  DDm for HNO, and CCI.. Demobilize 

if con entration exceeds level 
D. Fu%-face respirator reauired 

2 ppm 15L, Sensidyne 0.1 - 40 ppm 0 - 2 ppm >2 PPm 

- PID 0 - 2.000 DDm 0 - 5 PPm 5 - 20 oom >20  DDm for asphalt samplinalcuttina. 

Contamlnant Analytlcd Method 

Radionuclides Jacobs ROPs, 10.01 & 10.02 

NlOSH # 1003, Haloaenated Hydrocarbons , Carbon Tetrachloride 

Beryllium NIOSH #7102 

Beryllium >2.5 mglm' Ac i n I vels for. ra ionuclides I sampline or radionuclides prior 
wid ge cfeyrrnined g y .area 

0.1 - 100 mg/m3 0 - 1 mg/m3 1 - 2.5 I 

Shading indicates upgrades in PPE if action levels ere reached 

wp\fi~t~\lhS~\t-116-2. Recvc led 



ou 
12 

IHSS LOCATION DESCRIPTION 

120.1 Fiberglassing Areas north of Building 664. Spills of polyester resin peroxide catalyst materials and unspecified 
cleaning solvents. Higher than background levels of gamma radiation 
from plutonium, uranium, and americium have been detected. 

MONITORING REQUIREMENTS ACTION LEVELS 
Contamlnant PEL Instrument Range Level D Level Level 

Radionuclides -- Hinh-Vol 0 - < 0.1 DAC 0.1 - 10 DAC > 10 DAC 
Unspecified Solvents -- PID 0 - 2000 ppm 0 - 5 ppm 5 - 2 0  mrn >20  m m  

Polye$ er resin -- PID 0 - 2000 ppm 0 - 5 ppm 5 - 20 ppm >20  ppm 

Modifled C B 

. Peroxide Catalyst 

wp\flatm\lhmD\t- c)r .wpf 

Notes - 

Shading indicates upgrades in if action levels are reached 6 

Contaminant Analytical Method 

Radionuclides Jacobs ROPs, 10.01 & 10.02 

0 Recycled 



ou 
12 

IHSS . LOCATION DESCRIPTION 

120.2 Fiberglassing Area west of Building 664. Potential residue from spills of polyester resin peroxide catalyst and . 
unspecified cleaning solvents. Higher than background levels of radiation 

Polye? er Resin 
Peroxide Catalyst 

Shading indicetee upgredes in PPE if action levele are reached 

I PID 0 - 2,000 pprn 0 - 5 pprn 5 - 20 ppm >20 ppm 

Racy c I e d 

Contaminant 

Radionuclides 
- 

Analytlcal Method 

Jacobs ROPs, 10.01 & 10.02 

- 



ou 
12 

Shading indicates upgrades In P f action levele are reached 

Qy 

IHSS LOCATION DESCRIPTION . 

136.1 and 
136.2 

Cooling Tower Pond east of Building 444. Used to collect solutions used to clean the cooling towers, reportedly 
acidic or lithium dichromate, lithium chromate, and hexavalent chromium. 
Small amounts of depleted uranium may have been buried here as well. 

, 

Contaminant 

Radionuclides 

Hexavalent Chromium 

Analytlcal Method 

Jacobs ROPs, 10.01 & 10.02 

NlOSH 17600. Hexavalent Chromium 



c .1\12\22\83 

ou I IHSS 1 LOCATION DESCRIPTION 

and Description 

I 

12 147.2 Building 881 Conversion Activity, 150 feet south of 
Building 865, 250  feet east of Building 883 and 
4 5 0  feet south of Central Avenue. 

Storage of equipment during conversion process. Beryllium, and enriched 
or depleted uranium were present. 

Shading indicates upgrades in PPE if action levels ara reached 

Analvtlcal Method Contamlnant 

, Radionuclides 

, Bervlium NlOSH #7102 

Jacobs ROPs, 10.01 & 10.02 



ou IHSS LOCATION DESCRIPTION 

12 157.2 Radioactive Site south Area Building 444, 447, 
440, 439. 

Several incidents of spills and fires, contaminated soils around these 
buildings, including depleted and enriched uranium, beryllium, chlorinated 
hydrocarbon solvents, including carbon tetrachloride, hydraulic oil, 
lithium, and chromium. 

MONITORING REQUIREMENTS ACTION LEVELS 
Level Level Notes i%3;12 C 6 

Contmlnmt PEL Instrument Range 

Radionuclides Hiah-Vol 0 - < 0.1 DAC 0.1 - 10 DAC > 10 DAC Level C required for 

Bervllium 2uRim3 MIE Miniram 0.1 - 100 mdm’ 0 - 1.5 malm3 1.5 - 5 mah3 >5 malm3 cuttina asDhalt. 
Carbon Tetrachloride 

Shading indicetee upgrades in PPE if action levels are reached 

I Demobilize. if CCl, 
concentrations 

2 PPm + 134, Sensidyne 1 - 60 ppm 0 - 2 ppm >2 PPm 

Recycled 

PI D 0 - 2000 DDm 0 - 5 DPm 5 - 20 DDm >20 DDm are areater than 1 mrn I Oil -- 
I Lithium -- MIE Miniram 0.1 - 100 malm3 0 - 1.5 mdm’ 1.5 - 5 malm’ >5 malm3 

Chromium .05 mglm’ MIE Miniram 0.1 - 100 mglm’ 0 - 1.5 rnglm’ 1.5 - 5 malm’ >5 malm’ 

L 

Contaminant Analytical Method 

. Radionuclides 

, Carbon Tetrachloride 

Jacobs ROPs, 10.01 & 10.02 

Bervllium NlOSH #7102 

NIOSH # 1003, Haloaenated Hvdrocarbons 

Chromium NlOSH #7600, Hexavalent Chromium 



ou IHSS 

12 187 

I II II 

DESCRIPTION 

1,500 gallons of 94% sulfhic acid spilled from an aboveground storage 
tank. 32,000 Ibs of lime were added to nuetralize the acid. In addition, 
200 additional gallons went to sewer system. 

LO CAT10 N 

Sulfuric Acid Spill east of Building 4433. 

Shading indicates upgrades in PPE i f  action levels am reached 

MONITORING REQUIREMENTS ACTION LEVELS 
Level D Level Level 
Modified C B 

Contamlnent PEL Instrument Range 

Sulfuric Acid 1 mg/m’ Sulfuric Acid 1 - 5 mg/m’ 0 - 1 mg/m3 > 1  mg/m3 

Calcium Oxide 5 mg/m3 MIE Miniram 0.1 - 100 mg/m3 0 - 1.5 mg/m3 1.6 - 5 mg/m3 > 5  mg/m3 
l/a. Draener 

~ p \ f l a t ~ \ l h ~ 1 \ t - l 8 7 . ~ p f  Recycled 

Notes 

GMCH Cfrtridq not 
certified or H, 0. 

Demobilize. if 
concentration 

exceeds level D. 

-l 

Contamlnent Analytlcel Method 



ou IHSS LOCATION DESCRIPTION 

12 189 Nitric Acid Tanks north and west of Building 881. Three nitric acid spills. Two of the spills were neutralized with sodium 

I1 I I I bicarbonate. 1 
- 

Suspect Contaminants: Nitric Acid, Sodium Bicarbonate 
I I 1 

contaminant Anelvtical Method - 

A 

II MONITORING REOUIREMENTS I ACTION LEVELS I 
PEL Instrument Range Level D Level . Level Not85 

C B 
Contaminant 

Modified I! 

Sheding indicates upgredes In PPE if ection levels ero reached 

e Recycled 



Site LOC and Description 

ou I IHSS I LOCATION I DESCRIPTION 
I I 

13 1 17.1 ' North Chemical Storage Site, northeast of Building Buried nonradioactive material including aluminum machine turnings, 
552, west of Building 559. rings, shapes, overlays and other metal parts, which were contaminated 

with uranium chips. - 

MO NIT0 RING REQUIREMENTS ACTION LEVELS 

Level D Level Level 
Modified C B 

PEL Instrument Range Contaminant 
i 

Notes 

Radionuclides Hin h-Vol 0 - < 0.1 DAC 0.1 - 10 DAC > 10 DAC 

I I 1 I I I I I I 

Shading indicates upgrades in PPE if action levels are reached 

Contarninant 

Radionuclides 

Recycled 

Analytical Method 

Jacobs ROPs. 10.01 i5 10.02 



ou IHSS LO CATION DESCRIPTION 

13 117.2 Middle Chemical Storage Site, east of Building 55 1. Multipurpose storage, including acids, soaps, solvents, beryllium chips 
and turnings, drums of aluminum scraps and drums of aluminum nitrate. 
Monitoring indicated occasional buildup of radioactivity. 

Surface 6011 Sam 

9- 

Contaminant Analytical Method 

Radionuclides 

Bervlium NlOSH #7102 

Jacobs ROPs, 10.01 & 10.02 

Sheding indicetee upgredee in P if action levele ere reached 

Q) e Recycled 



Site Lo and Description 
I I I I 

1 3  

I I I 
I I I 

IHSS LOCATION DESCRIPTION 

117.3 South Chemical Storage Site, southwest corner of 
Central Avenue and Seventh Street. oit. Probably plutonium contaminated. 

A wooden waste box containing a QlOVebOX leaked which contaminated 

4 

MONITORING REOUIREMENTS ACTION LEVELS 
Contamlnant PEL Instrument Range Level D Level Level Notea 

Modifled C B 

Oil PI D 0 - 2000 ppm 0 - 5 ppm 5 - 20 ppm > 2 0  ppm Demobilize. if CCI, 
concentration 

, Carbon Tetrachloride 2 Dpm + 134 Sensidyne 1 - 60 ppm 0 - 2 m m  >2 mn exceeds 2 m m  

I Plutonium Hioh-Vol 0 - < 0.1 DAC 0.1 - 10 DAC >10 DAC 

. 

Cont smlnan t Analytlcal Method 

Radionuclides Jacobs ROPs, 10.01 & 10.02 

NIOSH # 1003, Halonenated Hydrocarbons I Carbon Tetrachloride 

Shading indicates upgrades in PPE i f  action levels ere reached 

Recycled 



ou 

1,3 

IHSS LOCATION DESCRIPTION 

Experimental oil burning in a pit now buried. Reportedly, 200 gallons of 
what is suspected to have been perchloroethene containing depleted 
uranium were buried. 

128/134 (MI Oil Burn Pit No. 1 Waste Leak, north of Building 
335. 

wp\flatn\lh# n\t- @!.wpf 

Contaminant Analytlcal Method 

Radionuclides 

, Perchloroethene 

Jacobs ROPs, 10.01 & 10.02 

NlOSH # 1003, Halogenated Hydrocarbons 

Shading indicates upgrades i if ection levels are reached w e Rea ycled 



Site Location e and Description: Rav.l\12\22\BJ 
d 

ou 
13 

LOCATION DESCRIPTION IHSS 

134 Lithium Metal Destruction Site, beneath an eastern 
addition of Building 331 and Sage Avenue. 

Waste lithium mixed with machinery oils was burned in 55 gallon drums 
for the fire department training. Sodium, calcium solvent-type chemical 
compounds, graphite, and magnesium may also have been present. 

Contamlnant 

Sheding indicates upgrades in PPE if action levels ere reached 

Analytical Method 

. Racyclad 



ou IHSS LO CAT10 N DESCRIPTION 

13 148 Waste Spills outside of Building 123 Small spills of nitrate-bearing wastes. Leaks from process waste lines. 
I 

Possible low level radioactive wastes, with nitrates. 

Contamlnant Analytlcal Method 

Radionuclides Jacobs ROPs, 10.01 & 10.02 

wp\flat*\lhri\t- 111, pf 

Shading indicates upgrades in if action lavaie are reached 6 .  ' .  e fleCyClbd 



Rw.0\8\11\93 and Description 
il 

ou 
13 

IHSS LO C AT10 N DESCRIPTION 

152 Fuel Oil Tank east of Building 452.  No. 6 fuel oil spills and leaks. - 

Conterninant 

Shading indicates upgrades in PPE if action levels are reached 

Analytlcd Method 

Recyclod 



.ou 
13 

IHSS LOCATION DESCRIPTION 

157.1 North Area Radioactive Site, Building 444. Leak of spills from laundry operations, levels of radioactivity in soils 
range from 1 .8x1O4 to 5.2~10’ dpmkg. Contaminates include depleted 
uranium, enriched uranium, beryllium, and solvents. 

11 I 1 I I 1 I I 

I I I I I I1 I 

MONITORING REQUIREMENTS ACTION LEVELS . 
Contamlnent PEL Instrument Range Level 0 Level Level Notes 

Modified C 6 

Uranium High-Val 0 - < 0.1 DAC 0.1 - 10 DAC > 10 DAC Area sampling will be 

Bervllium 2 p/m3 MIE Miniram 0.1 - 100 malm3 0 - 1.5 malm’ 1.5 - 5 malm’ >5 malm’ conducted before beainning 

Unspecified Solvents -_ PI D 0 - 2,000 DDm 0 - 5 Dpm 5 - 20 ppm >20 DDm oDerations to determine 
airborne radionucli e 
concentrations an t  to 

set action levels. 

r 

Analytlcel Method Contamlnant 

, Radionuclides Jacobs ROPs. 10.01 & 10.02 

Bervllium NlOSH #7102 

Shading indicates upgrades in P ‘f action levels are reached * e  Recycled 



and Description - .o\e\i 1\03 
1 I il 

ou 
13 

IHSS LOCATION DESCRIPTION 

158 Building 55 1 Radioactive Site Laundry dock, storage area for offsite shipment by-train. Low-level 
radioactive contamination from uranium. 

Suspect Contaminants: Uranium 
11 I 1 

MONITORING REQUIREMENTS 
Contaminant PEL Instrument Range 

Uranium High-Vol 

ACTION LEVELS v 
Level Level Notes #3& C B 

0 - < 0.1 DAC 0.1 - 10 DAC >10 DAC 

Contemlnent 

Radionuclides 

Shading indicates upgrades in PPE if action levels are reached 

Analytlcal Method 

Jacobs ROPs, 10.01 & 10.02 

Recycled 



-! 

~ ou IHSS LO CAT1 0 N DES C R I PTlO N 

13 169 Waste Peroxide Drum Burial, Chemical Storage Area Spill of 35% hydrogen peroxide. 
east of Building 551 . 

Surface So11 Sam 

a i  

Contamlnant Analytical Method 

wp\llati\lhii\t- 1 af Shading indicates upgredes in PPE if action levels are reached e 0 '  Recycled 



ou 
13 

Shading indicates upgrades in PPE if action levels are reached 

IHSS LO CAT1 0 N DESCRIPTION 

171 Solvent Burning Ground east of Building 335. Diesel fuel and gasoline burned and extinguished for training purposes, 
magnesium may also be present. Waste solvents may also have been 
present. 

Recycled Wp\flatm\lhe~\t-l71 .wpf 



ou IHSS LOCATION DESCRIPTION 

13 186 Valve Vault west of Building 552. Pipe leak - uranium, nitrate, plutonium, americium, chloride, sulfate, 
oakite. 

Shading indicates upgrades in PPE if action levele are reached 

Contaminant Analytical Method 

Radionuclides Jacobs ROPs, 10.01 & 10.02 

I . -  

. .  

I 
5 , . 

. .  

wp\flatl\lhll\t- a pf a Rec yoled 



ou IHSS 

13 190 

Personal Monitorinn: 

Contamlnant I Analytical Method 

LOCATION DESCRIPTION 

Caustic Leak southeast corner of Building 443. A 1,500 gallon sodium hydroxide spill. 

Recycled 





1 I 1 

I I 
NOlldlt13S3a NOllV301 SSHl no I 1 

.I 



ou IHSS LOCATION DESCRIPTION 

14 156.1 Radioactive Site Building 334 Parking Lot Contaminated soil pile, subsequently removed. Before removal of soil, 
samples were 3 to 704 dpmlg. 

Contemlnant Analytical Method 

Radionuclides Jacobs ROPs, 10.01 & 10.02 

wp\flsts\lhas\t U .wpf 

Shading indicates upgrades in PPE if action levels are reached e e Recycled 



I ou I IHSS I LOCATION I DESCRIPTION 

14 160 Radioactive Site Building 444 Parking Lot Storage area for punctured or leaking waste drums and boxes. Uranium, 
plutonium, PCBs, tetrachloroethylene, carbon disulfide, and 1,1,1- 

L trichloroethene. 
_. 

MONITORING REQUIREMENTS ACTION LEVELS 

Contaminant PEL Instrument Range Levgl D Level Level Notes Modifled C B 

Radionuclides _ _  High-Vol 0 - < 0.1 DAC 0.1 - 10 DAC >10 DAC GMCH cartridge not certified 

Tetrachloroethylene 
(Perchloroethylene) 25 PI D 0 - 2,000 ppm 0 - 20 ppm 20 - 50 ppm >50 ppm for Carbon Disulfide. Demobilize 

Carbon Disulfide 

1 , l  ,l -Trichloroethene 

PCBs 

I PCBs I NIOSH #5503, PCBs 

20 ppm + 13 Sensidyne 0.63 - 100 ppm 0 - 20 pprn >20 ppm if concentration exceeds 

50 ppm PID 0 - 2,000 pprn 0 - 20 ppm 20 - 50 pprn >50 pprn 10 ppm 

MIE Miniram 0.1 - 100 m ~ l m ’  0 -1.5 m ~ l m ’  1.5 -5 m ~ l m ’  > 5  malm3 

Shading indicates upgredea in PPE if  action levels ere reached 

Contaminant 1 Analytical Method 

Radionuclides Jacobs ROPs. 10.01 & 10.02 
, Carbon Disulfide NIOSH #1600 

wp\flata\lhmm\t- 1Bo.wpf Recycled 

e. 



ou I IHSS LOCATION I DESCRIPTION 

Contaminant 

1 4  161 Radioactive Site Area west of Building 6 6 4 .  ' Punctured or leaking drums and boxes. Americium-241, plutonium, 
uranium, hydraulic oil, tetrachloroethylene, other volatile organics. 

Sheding indicates upgredes in PPE if ection levels ere reeched 

Recycled 

Contamlnant Analytlcal Method 

Radionuclides Jacobs ROPs, 10.01 & 10.02 

NlOSH # 1003, Halonenated Hvdrocarbons - Teirachloroethylene 

. -  

wp\flats\llI8t\ ad e 



Site Locat d Description 
I 1 I 1 

ou I IHSS I LOCATION I DESCRIPTION !I - 
II . l 4  

162 Radioactive Site 700 Area Site No. 2 south of 
Building 77 1. 

Unknown source - volatile organics, radionuclides, beryllium, iron, I chromium, hexavalent chromium, nitric acid, hydrochloric acid, and 

Suspect Contaminants: Unspecified VOCs, Radionuclides, Berylliium, Iron, Chromium, Hexavalent Chromium, Nitric Acid, Hydrochloric Acid and Fluoride 

Notes 

GMCH Cartridge isnot 

certified for CRO,+ 

and HNO,. Demobilize 

if level D action levels 

are exceeded. 

Shading indicates upgredas in PPE i f  action levels are reached 

Recycled 



ou IHSS LO CAT10 N DESCRIPTION 

14 164.1 Radioactive Site 800 Area. No. 2. Concrete Slab, Storaae of a Dlutoniumcontaminated slab. 
e i  

- 

Contaminant 

Contaminant 

Radionuclides 

Analytical Method 

Jacobs ROPs, 10.01 & 10.02 

wp\flata\lh#a\ m 1 .wpf 

Sheding indicetes upgredee in PPE if ection levels are reached e a. '% 

Recycled 



Site LOC and Description 

ou 
14 

IHSS LOCATION DESCRIPTION 

164.2  Radioactive Site 800 Area, Site No. 2 Building 886 
SPlllS. activities. Accumulated groundwater in pit is likely uranium 

Spills as a result of movement of contaminated equipment and other 

contaminated. 

MONITORING REQUIREMENTS ACTION LEVELS 
” Instrument Range Level D Level Level Notes 

Modified C B 
Contaminant PEL 

, Radionuclides HiQh-Vol 0 -  < 0 .1  D A C  0 .1  - 1 0 D A C  >10 DAC 

- -  - - 

Contaminant Analytical Method 
< 

Radionuclides Jacobs ROPs, 10 .01  81 1 0 . 0 2  

Shading indicates upgrades in PPE if action levels are reached 

Aecycbd 



I 

ou IHSS LOCATION 

<14 164.3 Radioactive Site 800 Area Site No. 2 Buildings 889 
Storage. 

' D ESC R I PTI 0 N 

Decontamination facility for uranium contaminated equipment. 

Suspect Contaminants: Uranium 
1 

MONITORING REQUIREMENTS 
Contamlnant PEL Instrument Range 

Radionuclides Hinh-Vol 

L 

ACTION LEVELS - 
Level Level Notes f&2fr: C B 

0 - < 0.1 DAC 0.1 - 1 0  DAC > 1 0  DAC 

r 

Contemlnent Analytical Method 

- Radionuclides Jacobs ROPs, 10.01 & 10.02 

I 

I . . 

Wp\flate\lhrm\ U -3.wpf 

Shading indicates upgrades i E if action levels are reached e e Recycled 



ou 
9 

IHSS LOCATION DESCRI PTlO N 

123.2 Valve Vault west of Building 707. O A liquid release containing uranium, solvents, oil beryllium, nitric and 
hydrochloric acids, and flouride. 

Sheding indicates upgrades in PPE if action levels are reached 

MONITORING REQUIREMENTS ACTION LEVELS 
Contamlnant PEL Instrument Renge Level D Level Level 

U ra ni um HiQ h-Vol 0 -  C 0.1 DAC 0.1 - 10DAC >10 DAC 

Unspecified Solvents -_ PI D 0-2,000 ppm 0-5 ppm 5-20 ppm >20 ppm 

Modified C B 

CCI, 2 ppm + 134, Sensidyne 1-60 ppm 0-2 ppm >2 PPm 

Oil PI D 0-2,000 ppm 0-5 ppm 5-20 Dpm >20  ppm 

Beryllium 2 m / m 3  MIE Miniram 0.1 - 100 mdm’ 0 - 1.5 m d m 3  1.5 - 5 malm’ > 5  malm3 

Nitric acid 2 ppm 15L. Sensidyne 0.1-40 ppm 0-2 pprn >2 ppm 

Hydrochloric acid 5 ppm 14L, Sensidyne 0.1-40 ppm 0-5 pprn 5-20 pprn >20  ppm 

wp\flata\lhar\t- 123-2.wpf 

- 

Notes 

GMCH Cartridae is not 

Egi f ied for HNO, and 

Demobilize if 
concentration exceeds 

level D action levels. , 

A .  

Recycled 

Contamlnant 

Radionuclides 

Berylium 

Analytical Method 

Jacobs ROPs, 10.01 & 10.02 
NIOSH #7102 



ou IHSS 

9 124.1 and 
124.3 

Suspect Contaminants: Plutonium, Uranium, and Nitrates. 

I ! MONITORING REQUIREMENTS ACTION LEVELS i 
d 

LO CATION DESCRIPTION -- 

Three tanks east of Building 774. A release of process wastewater, high in nitrate and contaminated with 
plutonium and uranium. 

- ‘ I  Level Level Notes Ik3/,,”d C B 
Contamlnent PEL Instrument Rmge 

Contaminant 

I Radionuclides 

Analytical Method 

Jacobs ROPs. 10.01 & 10.02 

Shading indicates upgradas in PPE if action levels are reached 

wp\flata\lhaa\t- a .wpf e 



Rov.O\B\lO\B3 
it 

ou IHSS LOCATION 

9 125 Holding tank east of Building 774. 

DESCRIPTION 

A release of process wastewater, high in nitrate and contaminated with 
plutonium and possibly uranium. 

Contamlnant 

Radionuclides 

Surfaca Qaanhvmlm 

- Analytical Method 

Jacobs ROPs, 10.01 & 10.02 

Shading indicates ,upgrades in PPE if action levels are reached 

Recycled 



ou IHSS LOCATION DESCRIPTION 

9 126.1 and 
126.2  

Out-of-service waste tanks in Building 728. A release of liquid process wastes contaminated with nitrate, plutonium, 
uranium, and various other organic and inorganic constituents. 

Contaminant 

Radionuclides 

Shading indicates upgrades in PPE if action levels are reached 

Analytical Method 

Jacobs ROPs. 10.01 & 10.02 

wp\flsta\lhin\ k . I  and 126.2  Recycled 



1 

ou 
9 

IHSS LOCATION DESCRIPTION 

Process waste line between buildings 774 and the 
sanitary wastewater treatment plant. 

Numerous line breaks. The waste is characterized by high nitrate levels 
with plutonium contamination. - 127 

i 

MONITORING REQUIREMENTS ACTION LEVELS - 

Range Levgl D Level Level 

Plutonium - Hinh-Vol 0 - C 0.1 DAC 0.1 - 10 DAC > 10 DAC 

0.1 - 100 malm’ 0 - 1.5 mnlm’ 1.5 - 5 malm’ >5 mnlm3 Nitrates - MIE Miniram 

C B 
Contamlnant -- PEL Instrument 

Modified 

( HF - 3 ~ ~ m )  17, Sensidvne .25 - 100 ppm 0 - 3 ppm - > 3  Qpm 

0 - 2 pPm -_ > 2  ppm (HNO, - 2 p ~ m )  15L. Sensidvne 0.1 - 40 DDm 

(HCI - 5 Dpm) 14L. Sensidvne 0.1 - 40 ppm 0 - 5 m m  5 - 20 porn >20 RDm 

Shading indicates upgrades in PPE if action levels are reached 

7 

Notes 

GMCH Cartridne is not , 

certified for HNO, & HF. 

Demobilize if level D 

action levels are 

exceeded. 

Recycled 

Con tamlnant 

Radionuclides 

Analytical Method 

Jacobs ROPs, 10.01 & 10.02 



ou IHSS LOCATION DESCRIPTION 

9 132 Underground storage tanks under Building 730. Leaking underground storage tanks, containing mostly water with small 
amounts of detergent and radionuclides. l." 

Suspect Contaminants: Radionuclides and Detergent 
11 

Contemlnant Andytlcel Method 

I Radionuclides Jacobs ROPs, 10.01 81 10.02 

I1 I 
. .  

Shading indicates upgrades in PPE if action levele are reeched 

wp\flsti\lhai\t * e Recycled 



ou 
9 

DESCRIPTION IHSS LO CAT10 N 

146.1 AND 
146.6 

Six underground concrete process waste holding 
tanks south of the original Building 774. 

The process waste stored in the tanks was an aqueous solution with 
plutonium, uranium, acids, and caustics. 

Sheding indiqates upgrades in PPE i f  action levels ere reached 

a 

MONITORING REQUIREMENTS ACTION LEVELS 
Contaminant PEL Instrument Range Level D Level Level Notes 

Plutonium High-Vol 0 - < 0.1 DAC 0.1 - 10 DAC > 10 DAC GMCH not certified 

Uranium Hinh-Vol 0 - < 0.1 DAC 0.1 - 10 DAC >10 DAC for HF HNO, and 00,. 

Acids HNO,-Zpprn 15L Sensidyne (HNO,) 0.1 - 40 PPM 0-2 ppm >2 Dpm Demobilize if level D 

Modified C B 

HCL-5ppm 14L Sensidyne (HCL) 0.1 - 40 PPM 0-5 ppm 5 - 20 ppm - >20ppm conc. are exceeded 

HF-Bppm 17 Sensidvne (HF) .25 - 100 PPM 0-3 pDm I > 3  DPm 

CrO3+-0.5 Chromic acid 9.11a 0.1 - 0.5 mglm’ 0-0.50 mglm’ - >0.50mg/m3 
Draeaer 

- 
Caustics MIE Miniram 0.1 - 100 mglm’ 0 - 1.5 mglm’ 1.5 - 5 mg/m3 >5 mglm’ 

Wp\fIatB\lhDD\t-146-1 .Wpf 

Contaminant _ _  Analytical Method 

Radionuclides Jacobs ROPs, 10.01 & 10.02 

., 
Recycled 



R w .  1 \12\22\83 
11 

Site Location and Description 

Contemlnant Arialytlcal Method 

Radionuclides 

Berylium NlOSH #7102 

Jacobs ROPs, 10.01 81 10.02 

A 

I I I 
I I I o  

IHSS LOCATION DESCRIPTION I! O" - -  
9 147.1 I Process waste line north of Building 881. I High nitrate levels, uranium, plutonium, beryllium, acids, and solvents. 

uspect Contaminants: Nitrates, Uranium, Plutonium, Beryllium, Unspecified Acids and Solvents. 
I 



Q ev.1\12\22\93 
I It  

ou 
9 

IHSS LOCATION DESCRIPTION 

149.1 and T w o  pvc pipes between Building 774 and the 207 Low-level radioactive wastes containing caustics and acids. 
149.2 Solar Evaporation Ponds 

Shading indicates upgrades in PPE if action levels are reached 

Contaminant 

Radionuclides 

wp\flata\lhaa\t-l49-1 .wpf 

Analytlcal Method 

Jacobs ROPs, 10.01 & 10.02 

Recycled 



ou IHSS LOCATION DESCRIPTION 

9 159 Radioactive site Building 559. Process waste consisting of an aqueous solution with radioactive 
constituents. 

- 

Contamlnant 

Contamlnant 

Radionuclides 

Analvtlcal Method 

Jacobs ROPs, 10.01 81 10.02 

wp\flste\lhee\ lo Shadina indicates uoorades in PPE if action levels nre reached e Recycled 



e Rw.0\8\10\95 

ou 
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IHSS LOCATION DESCRIPTION 

215 A concrete mixed waste storage tank near Building 
771. 

The tank held sludge from second stage precipitation of liquid process 
waste from building 771, and silver effluent from Building 774. 

Contaminant PEL Instrument 

LiQuid Process Waste 

Radionuclides 

Acids 

ACTION. LEVELS I 
I I d 

PID 

-- Hinh-Vol 

HCL-5ppm 14L. Sensidyne (HCL) 
HNO,-2ppm 1 SL,Sensidyne (HNO,) 

HF-3ppm 17, Sensidyne (HF) 

I . - ! I  Level - Level Notes 
C B 

Range 

0 - 2000 DDm 

0.1-40 ppm 
0.1-40 ppm 
0.25-1 00 ppm 

1-60 DDm 

0 - 5 RRm 5 - 2 0  m m  >20 m m  GMCH Cartridne 

0 - < 0.1 DAC 0.1 - 10 DAC >10 DAC not certified for CCI, 

0-5 ppm 5 - 2 0  ppm >20 ppm HNO, & HF. 
0-2 ppm >2 PPm Demobilize if 
0-3 ppm > 3  PPm concentration exceeds 

0-2 pDm > 2  m m  

level D. 

Carbon tetrachloride 

Shading indicates upgrades in PPE if action levels are reached 

2 pDm + 134 Sensidyne 

Racycled 

Contaminant 

Radionuclides 

Analytical Method 

Jacobs ROPs, 10.01 & 10.02 



I ou I IHSS I LOCATION DESCRIPTION 
I 

10 

fl. 

MONITORING REQUIREMENTS ACTION LEVELS + 

Contaminant PEL Instrument Range L e p l  L q e l  Notes &3/13 
Fuel Oil _- PID 0 -  2.000ppm 5 - 2 0 ~  

#2 Diesel _ _  PI D 0 - 2.000 DDfl l  0 - 5 DDm 5 - 20 DDm >20 DDm 

129 

Oil _- PI D 0 - 2.000 Mfn 

350 ppm PI D 0 - 2,000 ppm 
UnsDecified S U n t s  _- PID 0 - 2.000 DDm 

hL~tk; lk!kroform~ 

Approximately 25 ft. east of Building 443. Underground fuel oil tank and ancillary piping. Also stored No. 2 diesel, 
wastewater and compressor oil, solvents, and trace amounts of l , l , l  - I TrA 

0 - 6 DDm 5 - 2 0 ~  

0 - 5 ppm 5 - 20 ppm >20 ppm 

>20  DDm 

5 - 20 DDm >- 0-m 

/ 

w n a l  M o n  i tntr 'na: 

Contaminant I Analvtlcal Method - 
1.1.1 - TCA 81 Sol vents NlOSH # 1003. HalQge nated Hvdroca rbons 

. .  

Shading indicetee upgradee in PPE if action levels are reached 

e Recycled 





ou IHSS LOCATION DESCRIPTION 

10 174 A 60- by 60-foot area near, the northeast corner, 
and a 20 by 40 ft. area along the northern 
fenceline, of the P.U.&D. Storage Yard. 

Area used to store drums of maintenance and fabrication shops waste 
liquids, waste paints, waste paint thinner, stainless steel chips coated 
with freon-based or oil based lathe coolant. I 

ased Lathe Coolant 

Con t mlnent  Anelvtical Method 

Shading indicates upgrades in PPE if action levels are reeched 
. .  

wp\flatm\lhaa\ 0 Recycled 
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ou IHSS LOCATION DESCRIPTION 

10 176 S&W Contractor Storage Yard. A 290-  by 3 9 0  Containers stored intermittently throughout area, including mineral 
_.* 

Foot area, approximately 50 Feet east of solar 
evaooration Donds. in vicinitv of Buildino 964. been detected. 

spirits, waste oil, VOCs and metals. Low level radioactivity has also 

Contmlnant Anelytlcal Method 

Radionuclides Jacobs ROPs, 10.01 & 10.02 

Recycled e Shading indicates upgrades i i f  action levels are reached 



Rav.O\B\11\83 
11 

10 

I 1 I 
I 

IHSS LOCATION DESCRIPTION I! O" 
177 Two 10- by 20-Foot areas in the eastern and 

western sections respectively, of Building 885. 
Drum storage areas. Western area stored unused and waste oils. 
Eastern area stored unused and waste paint and paint solvents. Waste 

. .. materials also contained low level radioactive wastes. 

Contaminant 

Radionuclides 

Analytical Method 

Jacobs ROPs, 10.01 %I 10.02 

t I 

I 

Shading indicates upgrades in PPE if action levels are reached 

Recycled 



& ou IHSS LOCATION DESCRIPTION 

10 181 Small portion of parking lot north of Building 334. Former locatidn of 8 by 20 ft. cargo container used to store drums of 
machine oils, solvents, coolants, and, possibly, low-level radioactive 

Contamlnant 

Contamlnant 

Radionuclides 

Analytlcal Method 

Jacobs ROPs, 10.01 81 10.02  

I 

Shading indicates upgrades i if action levels are reached 9 a .  Recycled 



10 

Shading indicates upgredee in PPE if action levels ere reached 

Recycled 

IHSS LOCATION DESCRIPTION 

182 An approximate 1,700 square-foot area between 
Buildings 444 and 453. 

A drum storage area. Drums contained waste hydraulic oils and 
chlorinated solvents. Beryllium and low-level depleted uranium oxide 
waste contamination present in some of the waste. 

Contaminant 

Radionuclides 

Analytical Method 

Jacobs ROPs, 10.01 81 10.02 



2 

ou IHSS LO CAT1 0 N DESCRIPTION 

10 205 Outside of Building 460, along southeast corner of 
the building. 

Portable cylindrical vessels used to collect waste nitric acid hydrofluoric 
acid and ammonium salts. 

Contamlnant Analytical Method 

Shading indicates upgrades in PPE if action levels are reached 

wp\flati\lhii\t af e Recycled 



I 1 I 
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ou IHSS LOCATION DESCRl PTlO N 

10 207 A 9.5 by 9 f t .  area a t  the east side of Building 444. Bermed area that contained acid waste dumpsters. Acids were a mixture 
of phosphoric acid, sulfuric acid, and chromium trioxide. Waste acid 
contained cyanide, cadmium, chromium, lead, silver, arsenic, uranium, 
americium, and tritium contamination. Dumpsters have been removed. 

pmericium. I and Tritium. 

Contamlnant Analvtlcal Method 

-ic NIOSH #7900 
Silver SH #7300. Elements 
Cad- NIOSH #7408 

NTS 
Contamlnant Instrument 

Radionuclides 

! A C W  LEVEI S d 

NlQSH #7600. H V  
Jacobs ROPs. 10.01 & 10.02 

!I L e p l  Lsyyel Notes t!eJ7/reDd Range 

I > 1 mg/m5 I levels are exceeded - I  - 

0.1 - 0.5 mg/mJ -- > .5 mg/m’ 

Type of Work Level D Level D 
Modified 

Surface Q e o D h v d a  

Shading indicates upgrades in PPE if action level8 are reached 



c Description: Rav. 1\12\22\83 
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IHSS LOCATION DESCRIPTION 

208 Approximately 30 feet west of Building 453. A spill from a cargo container. Wastes stored were composed of nitric 
acid with silver, sodium flouride, sodium flouride solution, plating acids, 
(hydrocloric, nitric, hydroflouric) with chromium plating solution, 
cadmium cyanide solution, nickel sulfate, developer, and fixer. 

Shading indicates upgrades in PPE if action levels are reached 

Contamlnent 

Chromium 

wp\fln t r\lhl *\t- 208- 1 . WP I Recycled 

Analytical Method 

NlOSH #7600, Hexavalent Chromium 

- I  



ou 
10 

ontaminants: Waste Oil I Fuel, and Fiberglass Resins. 

IHSS LOCATION DESCRIPTION 

210 South of Spruce Avenue and east of 10th Street, 
approx. 4 0  feet south of Building 980. 

An 8- by 20-foot cargo container and adjacent 20- by 20-foot area used 
to store drums of waste auto oil, solvents, paints, thinner, grease, 
gasoline, diesel fuel, and fiberglass resins and catalysts. 

Contamlnant 

Solvents 

wp\flstr\lham\ . d P f  

Analytlcal Method 

NIOSH #1003, Halogenated Hvdrocarbons 

Shading indicates upgredas in P E if action levels ere reached 0 e Recycled 



LO CAT10 N DESCRIPTION 

I 
Contamlnant 

Radionuclides 

213 

Analytical Method 

Jacobs ROPs, 10.01 & 10.02 

Southeastern portion of the production area. A 439- by 295-foot area covered with asphalt. Used to store pondcrete: 
a mixture of Solar Evaporation Pond sludge and sediment with portland 
cement. Potential contamination by nitrate, low-level radiation, and 

Shading indicetes upgrades in PPE if action levels ere reached 

Recycled 



I, ou IHSS LOCATION DESCRIPTION 

214 Approximately 90 feet. east of Building 750. A 142,000- square foot area covered with asphalt. Used to store 
pondcrete: a mixture of Solar Evaporation Pond sludge and sediment with 
portland cement. Solidified low-level radioactive and hazardous wastes. 

10 

- 
. 

MONITORING REQUIREMENTS ACTION LEVELS 
Level Level k3& C 0 

Contamlnant PEL Instrument Renge 

, Radionuclides Hiah-Vol 0 -  < 0.1 DAC 0.1 - 10DAC > 10 DAC 

Unsoecified Haz. Wastes MIE Miniram 0.1 - 100 malm3 0 - 1.5 malm’ 1.5 - 5 malm’ >5 malm’ 

Nitrates MIE Miniram 0.1 - 100 malm’ 0 - 1.5 malm’ 1.5 - 5 malm’ >5 malm’ 

I II 

Notes 

wp\flntr\lhw\t-Z 

Contmlnant Analytical Method 

Radionuclides Jacobs ROPs, 10.01 81 10.02 

Shading indicates upgrades i action levels are reached .e Recycled 
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IHSS LOCATION DESCRIPTION 

116.1 West Loading Dock Building 447 Spills and leaks from oil stored in drums. Suspected solvents and 
hydrocarbons, may also be low-level radioactive materials. 

Contaminant 

Radionuclides 

I I’ I IJ 

Analvtlcal Method 

Jacobs ROPs, 10.01 & 10.02 

Shading indicates upgrades in PPE if action levels are reached 

Recycled wp\flata\lhna\t-ll&l 
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IHSS LOCATION DESCRIPTION 

1 1  8.2 South end of Building 776. A 20 by 30-foot area between Buildings 707 and 778, a Carbon 
Tetrachloride spill. 

MONITORING REQUIREMENTS ACTION LEVELS 
Level Level 

Carbon Tetrachloride 2 ppm + 134 Sensidyne 1 - 6 0  ppm 0 - 2 ppm >2PPm 

h%Ei C B 
contaminant PEL Instrument Range 

t I 

1 

- ._ 

Notes 

fj MCH n 10 t certified for 
arbon etrachloride 

J 

Contaminant Analytical Method 

I Carbon Tetrachloride NIOSH #1003, Halonenated Hydrocarbons n 

wp\flstr\lhir\t-l 1 S2.wpf 

Sheding indicates upgrades in PPE if action levels ere reached 

Rocycled 



ou IHSS LOCATION DESCRIPTION - 
8 123.1 Valve Vault 7 southwest of Building 707. A 40 by 40- fOOr area south of Sage Avenue and west of North Street. A 

process wastewater spill, containing uranium, solvents, oils, beryllium, 
nitric acid, hydrochloric acid, and flouride. 

Fluoride 2.5 mg/m3 MIE Miniram .01-100 mg/m3 0 -1.5 mg/m3 1.5 - $ >5 mg/m3 

Contaminant 

Uriniuin 

Beryllium . 

Solvents 

Analvtical Method 

Jacobs ROPs, 10.01 & 10.02 

NlOSH #7102 

NIOSH # 1003, Halogenated Hydrocarbons 



IHSS LO CAT10 N ou 
8 135 Cooling tower Blowdown Northeast of Bulding 374 

Shading indicates upgrades in PPE if action levels are reached 

DESCRIPTION 

A 115- by 40- by 50-foot area northeast of Building 374. Possible 
titrium, phosphate compounds, and chromate contamination from cooling 
tower blowdown water. 

wp\ f ls t~ \ lh~a \ t - l36 .~pf  Recycled. 

MONITORING REQUlREMENTS ACTION LEVELS 
Level Level 

C B 
Level D 

Modified 
Contaminant PEL Instrument Range 

Phosphates _- MIE Miniram 0.1 - 100 mglm’ 0 - 1.5 mglm’ 1.5 - 5 mglm’ >5 mglm’ 

Chromates 0.5 mg/m3 Chromic Acid O.l/a 0.1 - 0.5 mglm’ 0 - 0.50 mglm’ >0.5Q 
ma/m 

Draener 
I 

Note8 

f#,c:!ified for 

Demobilize if 

concentration 

exceeds 0.50 mdm’ , 

1 

Contamlnant Analytical Method 

Chromates NIOSH Ar7600, Hexavalent Chromium 



I II 
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IHSS LOCATION DESCRIPTION 

138 A 50 by 50-fOOt area north of Building 727. A pipe leak and effluent spill 
toward trench 6, Dossible total chromium, radiation activitv, and 

Cooling Tower Blowdown near Building 779. 

MONITORING REQUIREMENTS ACTION LEVELS 
Contaminant PEL Instrument Range Lezel L y e l  

&I?/& 

Chromium 0.5 mg/m3 gh mi acid 0 - 0.5 0 - 0.50 ppm >0.50 ppm 

S Hi0 h-Vol 0 - < 0.1- DAC 0.1 - 10 DAC >10 DAC 

Inorganic Phosphates MIE Miniram 0 - 1.5 mg/m3 1.5 - 5 mg/m3 >5 mglm’ 

, fPa. Cjraeaer 

Notes 

Demobilize if C,O,+ 

0.50 ppm. 

Contaminant 

Chromium 
S 

wp\flsts\lhaa\t-130. wpf 

Analvtlcal Method 

NIOSH #7600. Hexa v&nt chromium 

ROPs 10.01 81 10.02 

Shading indicates upgrades in PPE if action levels are reached 

Recycled 



ou IHSS 

8 139.1 (North & 
South) 

work benins 

LOCATION DESCRIPTION 

Hydroxide Tank Area Buildings 77 1 and 774. NaOH steam condensate tanks and KOH tank, possible chromium and 
3,000 dpmA alpha activity. 

Contemlnent 

Radionuclides 

Chromium 

wp\flati\lhaa\t a .wpf 

I 
Analytlcal Method 

Jacobs ROPs, 10.01 & 10.02 

Niosh #7600, Hexavalent Chromium 

Shading indicates upgrades i if action levels are reached m. 



IHSS LOCATION DESCRIPTION 

139.2 

ou 
8 Hydrofluoric acid Tank Area - Building 174. Possible Spill from horizontal 1300 pound hydrofluoric acid cylinders 

Personal Monitoring: 

Contarninant Analytlcal Method 

MONITORING REQUIREMENTS ACTION LEVELS 

Contaminant PEL Instrument Range Level D Level Level 
Modified C B 

Hydrofluoric acid 3 ppm 17, Sensidyne 0.25 - 100 ppm 0 - 3 ppm > 3  ppm 

Shading indicates upgrades in PPE if action levels are reached 

- 

Notes 

Cartridges not certified 

for HF. Demobilize if level 

D concentrations are 

exceeded. 

Re c y c I e d 
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IHSS LOCATION DESCRIPTION 

144(N&S) Sewer Line Breaks near Building 730, 
Tanks 776 A-D. Building 701 A. Possible elevated radioactivity. 

4 underground waste holding tanks north of Building 776 and east of 

Shading indicetee upgrades in PPE if action levels ere reached 

Contamlnant Analytlcal Method 

Radionuclides Jacobs ROPs 10.01 & 10.2 

0 





ou IHSS 

8 150.2 

LOCATION DESCRIPTION 

Radioactive Site west of Buildings 771 and 776. From the 1957 fire in Building 771. Water from the fire fighting, - 
radioactive contaminated soil west of Building 77 1. (Plutonium) - 

W p \ h t l \ l h B l \ t  U .Wpf 

MONITORING REQUIREMENTS . ' ACTION LEVELS 
Level , Level k3A3 ' ' C B 

Contaminant PEL Instrument Range 

I Plutonium - Hi0 h-Vol 0 - < 0.1 DAC 0.1 - 10  DAC > 1 0  DAC 

Sheding indicetes upgredea in PPE if action level8 ere reached 

- 
Notes , 

.Contaminant Analytical Method 

, Radionuclides Jacobs ROPs, 10.01 & 10.02 



e. 
ou IHSS LOCATION DESCRIPTION 

8 150.3 Radioactive Site west of Buildings 7 7 1  and 774. Radioactive leaks from process waste lines into a tunnel, which connects 
Buildings 7 7 1  and 774, could have also contained nitrates and other 
chemical contaminants. 

;uspect Contaminants: Radionuclides, Nitrated corn 
MONITORING REQUIREMENTS 

Contamlnant PEL Instrument 

Radionuclides - High-Vol 

Nitrates _- MIE Miniram 

Unspecified chemicals (CCL,-2pm) + 1 34, Sensidyne 

(HF-3ppm) 17, Sensidyne 

(HNO,-2ppm) 15L. Sensidvne 

(HCL-5ppm) 14L, Sensidvne 

.. . 

ified for HNO, ICCH and 

1 I I I 1 I I 

Personal Monitoring: 
Contamlnant Analytlcel Method 

Radionuclides Jacobs ROPs, 10.01 & 10.02 

Shading indicates upgrades in PPE if action levels ere reached 

Recycled 
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IHSS LOCATION DESCRIPTION 

150.7 Radioactive Site south of Building 776. From 1969 fire, plutonium tracked outside of Building 776 by fire 

I I] 

MONITORING REQUIREMENTS ACTION LEVELS 
Contamlnant PEL Instrument Range Lev@ D Level Level 

Plutonium _ _  Hinh-Vol 0 - 0.1 DAC 0.1 - 10 DAC > 10 DAC 

B Modified C 

Shading indicates upgrades in PPE if action levels are reeched 

Notes 

Contamlnent 

Radionuclides 

Analytical Method 

Jacobs ROPs, 10.01 81 10.02 



ou 
8 

Suspect Contaminants: Radionuclides 
I 1 

IHSS LO CAT10 N DESCRIPTION 

150.8 Radioactive site Northeast of Building 779 An improperly opened radioactively contaminated waste drum was 
spread by pedestrian tracking. 

MONITORING REQUIREMENTS ACTION LEVELS - 

Contamlnant PEL Instrument Range Level D Level Level Notes Modified C B 

, Radionuclides - Hinh-Vol 0 - < 0.1 DAC 0.1 - < 0.1 DAC >10 DAC 

- 

Contaminant Analytical Method 

, Radionuclides Jacobs ROPs, 10.01 & 10.02 

I' I IJ 

Shading indicates upgrades in PPE if action levels ere reached 

Recycled 



I 

ou IHSS LOCATION DESCRIPTION 

8 151 Fuel oil leak - Tank 262 north of Building 374 UST No. 2 diesel fuel oil a 4 5  by 60 foot area centered over tank. - 

MONITORING REQUIREMENTS ACTION LEVELS 
Contaminant PEL Instrument Range Level D Level Level 

No. 2 Diesel Fuel -- PID 0-2000 ppm 0 - 10 ppm 10 - 30 ppm >30 ppm 

Modified C 8 
Notes 

Demobilize. if level C 
conce tr tions are 
exceeaei'. 

t 

Contaminant Analytlcd Method 

wp\flati\lhii\t- e 
Shading indicates upgrades in PPE if action levels are reached 

e Recycled 
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IHSS LOCATION DESCRIPTION 

163.1 Radioactive site north of Building 774. A 50 by 125 foot area northwest of Building 774. Reportedly, area was 
used to wash radioactive contaminated vehicles. 

Contamlnant 

Radionuclides 

t I 

1 1 
Andytlcal Method 

Jacobs ROPs, 10.01 & 10.02 

-_ 
Shading indicates upgrades in PPE if action levels ara reached 

Recycled 



ou IHSS LOCATION DESCRIPTION . 

8 163.2 ' Radioactive site north of Buildings 771 and 774. An 8 by 8 foot slab buried near Building 771. Slab used as a foundation 
for a 5,000 gallon stainless steel tank used in the filtrate recovery ion 
exchange system, slab was contaminated with americium. 

Sheding indicates upgredes in PPE if action levels are reached 

-. ~ 

e Recycled 

I 
~ 

I 

Contaminant Analytlcal Method 

Radionuclides Jacobs ROPs, 10.01 & 10.02 

L I 
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IHSS LOCATION DESCRIPTION 

173 Radioactive site 900 Area. Dock area, Building 
991. acetone, perchloroethene, and trichloroethane. 

Activities at the dock included cleaning of depleted 'uranium parts with 

wp\ilati\lhei\ a P f  

Contaminant Andytlcal Method 

Radionuclides Jacobs ROPs, 10.01 & 10.02 

Shading indicates upgrades in PPE if action levels are reached e '@ Recycled 
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IHSS LOCATION DESCRIPTION 

184 Radioactive site Building 991 Steam Cleaning Area 
(near Building 992). 

A 55 by 75 foot area located south of Building 991  used to steam clean 
radioactively contaminated equipment and drums. 

4 

MONITORING REQUIREMENTS ACTION LEVELS 
Contaminant PEL instrument Range Level D Level Level Notes 

Modified C B 

High-Voi 0 -  < 0.1 DAC 0.1 - 10DAC > 1 0  DAC I Radionuclides - 

wp\ftati \ lhrr\t- l  M . W p f  

Contaminant 

Radionuclides 

Sheding indicates upgrades in PPE if action levels are reached 

Anslytical Method 

Jacobs ROPs, 10.01 & 10.02 

- -  L 

Recycled 



__ 
ou IHSS LOCATION DESCRIPTION 

8 188 Acid leak. The southeast corner of Building 374. A 55-gallon drum containing nitric and hydrochloric acid leaked. The 
mixture was suspected to be a waste leaching solution original from the 
400 Area, which may have contained trace heavy metals. 

I 

Shading indicates upgrades in P action levels are reached 91 

Contmlnant 

e fbcyclad 

Analytical Method 
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DESCRIPTION 

Used to  transport and tam orarily store process wastes to  onsite treetmant and 
discharge points. Potentiaf contaminants include uranium 238, 235, plutonium. 
nitrate, acids, bases, hexavalent chromium, beryllium, iron. iodine. phoaphate, 
tritium. 

IHSS LOCATION 

121 Original Process Waste Line (OPWL). A network of 
pipelines and tanks which extends throu hour much of 
the RFP main production complex. It is j5.000 feet of 
underground pipelines and 39 tank locations for a total of 
65 tanks. 

Suspect Contaminants: Uranium 235, Uranium 238, Plutonium, Nitrate. Acids, Bases. Hexavalent Chromium, Beraillium. Iron, Iodine, Phosphab, and Tritium. 
t 

_. 

Personal Monitoring: 

Contaminant . Analvtical Method 
Refer t o  Pago 1 

wp\flatr\lhsi\t- Q 2.wpf 

Shading indicates upgrades i i f  action levels are reached @ e Recycled 



IHSS LOCATION DESCRIPTION ou 
9 122 Underground Storage Tanks South of Building 441. Tanks stored process waste from Buildings 441 and 123. Nitrates and 

i radionuclides would be present. 

Sheding indicates upgrades in PPE if action lavela are reached 

Contamlnant Analytlcal Method 
, 

Radionuclides Jacobs ROPs, 10.01 & 10.02 

Recycled 
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JACOBS ENGINEERING GROUP INC. 
CORPORATE HEALTH AND SAFEN MANUAL I 

TRAINING AND MEDICAL MONITORING TRACKING 
SYSTEM 

SOP NO. 1.0 
REVISION NO. 0 
DATE 2/91 
PAGE1 O F 9  , 

. --- 

OB JECTlVE 
The following computerized tracking system has been implemented to track medical 
monitoring and field training needs. The objectives are to provide current certifications on 
all field clearance parameters and to enforce any restrictions on field clearance. 

APPUCABIUTY 
This procedure applies to all personnel whose job requires them to work in areas where 
toxic and hazardous materials are present and where a potential for exposure to these 
materials exists. This includes persons working in areas where physical hazards, such as 
excessive noise, which may have adverse effects on health are present. 

PROGRAM ADMINISTRATION 
The Health and Safetv Manaqer (HSM) is responsible for overall administration of the 
medical surveillance program. The HSM shall select a medical consultant to provide 
guidance in establishing and maintaining the medical surveillance program and shall be 
responsible for monitoring the-consultant's performance. 

-. _ _  . 

The Corporate Health and Safety Coordinator (HSC), appointed by the HSM, is 
responsible for establishing medical clinics, setting up medical protocol and administrative 
procedure i n  coordination with- the Corporate Medical Consultant, coordinating the 
scheduling of physical exams, maintaining a current database and confidential medical 
records system, notifying the employee's supervisor of any work restrictions as noted by 
the examining physician, and monitoring Hazardous Materials Exposure information. 

The Corporate Medical Consultant (CMC), appointed by the HSM, is responsible for quality 
control review and auditing of the performance of the medical clinics and laboratories. The 
CMC may also be asked by the Corporate Health and Safety Office to advise on additional 
testing, emergency event consultation, new clinic setup and new program medical protocol, 
as well as miscellaneous concerns. 

Proaram Participants Program participants will agree to take a Baseline (Initial) 
Examination, annual and postexposure examinations as well as an exit exam upon leaving 
or termination of the program. 

Medical Clinics AI1 medical examinations will be performed by a prequalified occupational 
medicine clinic. 
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'ACTIVE' FIELD STATUS CLEARANCE REQUIREMENTS 
An 'active" field status is required of all employees in order to perform field work on 
hazardous waste sites. 'The requirements for an 'active' field status are: current 
certifications in &hour hazardous waste basic training, &hour refresher training, and a fit 
for work duty certification from a medical monitoring program physical. (Refresher training 
is not required for employees who have completed a 40-hour basic training course within 
the last twelve months.) 

Those employees who lack one or more of the requirements for an "active" field status, will 
be designated as "inactive". . 

Additional certifications may be required of an "active" status field employee. These 
certifications include: CPR and First Aid, 24-hours of supervised field experience in Level D, 
C, 8, and A., and respirator fit testing. 

TRAINING AND MEDICAL MONITORING SUMMARY REPORT 
A Training and Medical Monitoring Summary Report (Figure 1-1) will be issued to 
employees monthly summarizing their field status. The training and medical monitoring 
Certifications needed in the next 30 days will also be listed. 

Supervisors (office or depaitmental operations manage'rs) will also receive a monthly 
Training and Medical Monitoring Summary report. This is intended to assist in staff pioject 
planning, budget planning, and identification of field restriction problems. 

UPDATlNG TRAINING AND MEDICAL MONITORING CERTlFlCATlONS 
It is the responsibility of each employee to maintain an "active" field status clearance. It is 
also the employee's responsibility to maintain any additional certifications required for the 
type of field work they anticipate being involved in. 

Scheduling for needed trainings and certifications is to be coordinated with the employee's 
local health and safety coordinator. Medical monitoring is to be coordinated with the 
Corporate Health and Safety Coordinator in the JEG Denver office. 

TRAINING AND MEDICAL MONITORING WALLET CARDS 
It is the responsibility of the project manager or site safety officer to assure that employees 
assigned to a specific project have the required field status and necessary certifications for 
field work. 

A wallet size training and medical monitoring summary card (Figure 1-2) will be issued to 
employees with an 'active' field status. This card serves as ready proof to the project 
manager or site safety officer that the employee does possess the "active' field status 
required to perform field work on hazardous waste sites. 
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It also outlines additional certifications the employee may have. Field work may be 
restricted if the employee lacks any of the applicable certifications required, Le. CPR, F/A, 
Fit testing, Levels of Protection,.Supervisor-training, etc. 

The parameters presented on the card include: 

Name and Employee Number 

Level of Protection Qualified For - Based on at least 24 hours of supervised field 
. experience in a given level of protection. 

Medical - Physical Examination Expiration Date - Must not be expired to perform field 
work. 

CPR and First Aid Training Expiration Dates - To work on site, must be current or be 
accompanied by another employee with current CPR and First Aid training. 

Fit Test - Must have a current fit test clearance to wear Level C protection or higher. 

Basic Training Date - 40-hour hazardous waste training was successfully completed. 
Supervisor training, if any, is also listed here. _ -  

Refresher Training - Date annual 8-hour refresher training expires. 

-- - .. Known Medical Restriction - Lists any medical conditions that would limit participation 
in field activities. 

The reverse side of the card presents the address of the Jacobs Denver office where all the 
above health and safety documentation is maintained. It also refers to the site health and 
safety plan in case of site emergencies. 

An expired medical or refresher training expiration dates indicates that the card has expired. 
A new one will be issued once updated documentation for the expired date@) has been 
received in the corporate health and safety office. 

HEALTH AND SAFFCY DATABASE 
The Heatth and Safety database (Figure 1-3) is a summary of all documented medical 
monitoring, health and safety certifications, and health and safety training. The database 
lists each employee individually by office. It includes the employee's social security number 
and performance unit. 
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The database lists the date and type of physical the employee was given. The type of 
physical is designated by BI, I, P, or BE. The key is as follows: BI = Baseline (Initial) Exam, 
I = Interim Medical Review, P = Periodic Medical Exam, and BE = Baseline (Initial) Exam. 
Entry into the database verifies that the-employee was.certified as 'Trt for work duty". Any 
medical restrictions, if any, are also listed. 

Training completion dates are listed for basic training and refresher training. If the 
employee has completed a supervisor training course, a "Y' appears after "Supervisor:". 
Certification dates for CPR and First Aid are listed after the appropriate titles. Respirator fit 
testing is documented by date, respirator type, and size. 

There is also a comment section for any comments or explanations. 

INDIVIDUAL TRAINING AND MEDICAL MONITORING REPORTS 
Individual training and medical monitoring reports (Figure 1-4) list the training and medical 
monitoring needs individually by office. 

For instance, the "Personnel Due for CPR Training Report" lists all the employees due for 
CPR certification in a designated office. The testing date for the training can be entered by 
the computer operator. Therefore, a list can be created of all Denver employees needing 
CPR within the next 30 days. 

There are individual reports for employees needing the following: basic training, refresher 
training, CPR certification, first aid certification, fit testing, to submit "Individual Field Training 
Records" for level qualification, and physicals from the medical monitoring program. 

PROGRAM ADMlNISlRATlON 
The Health and Safetv Manaqer (HSM) is responsible for overall administration of the 
medical surveillance program. The HSM shall select a medical consultant to provide 
guidance In establishing and maintaining the medical surveillance program and shall be 
responsible for monitoring the consultant's performance. 

The Corporate Health and Safetv Coordinator (HSC), appointed by the HSM, is 
responsible for establishing medical clinics, setting up medical protocol and administrative 
procedure in coordination with the Corporate Medical Consultant, coordinating the 
scheduling of physical exams, maintaining a current database and confidential medical 
records system, notifying the employee's supervisor of any work restrictions as noted by 
the examining physician, and monitoring Hazardous Materials Exposure information. 

The Comorate Medical Consultant (CMC), appointed by the HSM, is responsible for quality 
control review and auditing of the performance of the medical clinics and laboratories. The 
CMC may also be asked by the Corporate Health and Safety Office to advise on additional 



J 
A 
C 
0 
B 
S 

JACOBS ENGINEERING GROUP INC. 
CORPORATE HEALTH AND SAFETY MANUAL 

TRAINING AND MEDICAL MONITORING TRACKING 
SYSTEM 

SOP NO. 1.0 
REVISION NO. 0 
DATE 2/91 
PAGE 5 OF 9 

testing, emergency event consultation, new clinic setup and new program medical protocol, 
as well as miscellaneous concerns. 

Procrram Participants Program participants will agree to take a Baseline (Initial) 
Examination, annual and post-exposure examinations as well as an exit exam upon leaving 
or termination of the program. 

Medical Clinics All medical examinations will be performed by a pre-qualified occupational. 
medicine clinic. 

* 
REFERENCES 
29 CFR 191 0 Occupational Safety and Health Standards: respiratory protection (1 91 0.1 34); 

occupational noise exposure (1 91 0.95); toxic and hazardous substances (1 91 0.1 001 
through 191 0.1 045); hazardous waste operations and emergency response (1 91 0.1 20 
interim final rule. Federal Reaister December 19, 1985). 

NIOSH, OSHA, USCG, USEPA. Occupational Safetv and Health Guidance Manual for 
Hazardous Waste Site Activities. U.S. Department of Health and Human Services, 
Public Health Services Centers, National Institute for Occupational Safety and Health, 
Washington, D.C. 

National Standards Institute, New York, N.Y., 1984. 

I -  - .. _ - _  - 

ANSI. American National Standard for Respiratory Protection. ANSI 288.6-1 984. American 

e . -  
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Figure 1-1 
Summary Report for Training and Medical Monitoring 

Train ing  and/or  Medical 
N a m e  Of f i ce  S t a t u s  U p d a t e s  Needed 

Tom Bond Denver A NONE 
Terry Briggs Denver A NONE 

Michael Carmein Denver A NONE 

B i l l  Fieselman Denver A NONE 
Ed Gorove Denver A NONE 
T h  Grace Denver A NONE 
G a q  Graham Denver 
Paul Banneman Denver 
Daniel Barelson Denver 
Joyce Wiyagishba  Denver 
Dale Rowlioon 
Lynn S c h u e t t e r  NONE 

A NONE 
A P 
A P 

Tom S t a i b l e  
Donna Toeroek 
Chris  W i l l i a m s  
Ann Wortman Denver A NONE 
Don Beaver Danver I P 
Steve Bar t  Denver I BT, C ,  F / A ,  IT, L, R 
Bob Henry Denver I C ,  m, P, R 
Arthur Glen Lane Denver I BT,  FT, L, R 
Pam McDevitt Denver I R 
John Zimmeman Denver I P 

................................................................................... 

Sarah Brown Denver A L 

Roy Evans Denver A L 

P 
R 

Tra in ing  and Medical 
Monitoring Key .--------------------------- 

= B a s i c  T ra in ing  
= CPR C e r t i f i c a t i o n  ' 

= F i r s t  A i d  C e r t i f i c a t i o n  
= F i t  Tes t ing  C e r t i f i c a t i o n  
= Level of F i e l d  Experience 

(Needs t o  Submit Employee 
F i e l d  Tra in ing  Record.) 

= Phys ica l  
= Refresher  Tra in ing  

S t a t u s  Key ................................ 
A = Active S t a t u s  - The employee 
has completed a l l  t r a i n i n g  and 
medical monitoring c e r t i f i c a t i o n s  . 
requi red  t o  perform f i e l d  work 
on hazardous waste sites. 

I = Inac t ive  S t a t u s  - Employes 
is  lacking  one o r  more of t h e  
t r a i n i n g  o r  medical monitoring 
c e r t i f i c a t i o n s  required t o  
perform f i e l d  work on hazardous 
w a s t e  s i tes .  

For f u r t h e r  in format ion  or ques t ions ,  contac t :  Robin "Ann" Kring, Heal th  and 
Safe ty  Coordinator ,  Jacobs Engineering Group. Inc. ,  600  Seventeenth S t r e e t ,  
Su i t e  1100N, Denver, Colorado 8 0 2 0 2 ,  (303) 5 9 5 - 8 8 5 5 ,  ( 3 0 3 )  5 9 5 - 8 8 5 7  FAX. 
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Figure 1-2 
Training and Medical Monitoring Card 

NG 
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Figure 1-3 
Health and Safety Database 

N-0: B O 8 V O r ,  Don 
E m p l o y e e  Numbor:  
O f f  ice : D e n v e r  Performance U n i t :  005 
B a s i c  Training: 02/06 /85  R e f r e s h e r :  0 6 / 1 8 / 9 0  
Annual Physical:  03 /14 /90  F i r s t  A i d  a 1 1 / 1 4 / 9 0  
P h y s i c a l  Tppe: Status: I 
Known nodical R e s t r i c t i o n s :  
R e s p i r a t o r  P i t  D a t e :  06 /18 /90  Wake: MSA U l t r a t w i n  
Common+ : 

Name: Bond, Tor 
E m p l o y e e  Number:  
O f f  ice : D e n v e r  
B a s i c  Training: 03 /24 /90  
Annual Phys ica l :  0 1 / 2 4 / 9 1  
Physical  me: E1 
Known Medical R e s t r i c t i o n s :  
R e s p i r a t o r  Pit D a t e :  
C o m m e n t  : 

0 1 / 3 1 / 9 1  

Namo: B r i g g s ,  T e r r y  
E m p l o y e r  N u m b o r :   
O f f  ice  : D o n v e r  Porformance U n i t :  097 

Annurl Phy8 ic r l :  0 2 / 2 7 / 9 1  F i r s t  A i d :  0 6 / 0 4 / 9 0  
Phys ica l  Type: I Status: A 
Known nodical R a s t r i c t i o n s  : NONE 
,Respirator P i t  D 8 t r :  10/11 /90  Wake! HSA U l t r a t w i n  
Conent  : 

B 8 8 i c  T r8h ing :  09/25 /89  R o f r e s h e r :  11 /01 /90  

Namor B l o w n ,  Sarah 
E m p l o y e e  N u r b o r :   
O f f  i c o  : D o n v o r  performance U n i t :  005 
B 8 8 i c  Training: 0 1 / 2 4 / 9 1  R a f r e s h e r :  0 1 / 2 4 / 9  1 
Annual Physical :  0 1 / 2 9 / 9 1  F i r s t  A i d :  0 1 / 3  1 / 9  1 

Known M o d i c r l  R o 8 t r i c t i o n s :  
R o r p i r r t o r  P i t  D a t e :  0 1 / 2 4 / 9 1  Mako: MSA U l t r a t w i n  
Conon+: m l o y o o  scheduled p h v s i c a l  1 / 2 9 / 9 1 .  

Physic81 Typo! BI S t 8 t U S Z  A 

Start D a t e :  
' CPR: 
Love18 D 

Supervisor :  

s i re :  n 

Star t  D a t e :  
CPR : 
Lovolr D 

Supamisor: Y 

S i z e !  H 

S t a r t  D a t e :  
CPR: 
Larel: D , C , B  

Supomisor: Y 

sir.:  n 

Star t  D a t e :  
CPR : 
Lmrel : 

Sup. rvi SO r : 

Sir.: s 

a 

05/20/85 
11 /14 /90  

01 /16 /91  
01 /31 /9  1 

02/20/89 
06 /04 /90  

0 1 / 1 9  01 /31  
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Figure 1-4 
Personnel Overdue for CPR Training 

, .  

  
 04/23/90 Enptoyee having exit p h p  sent. Gave ftr. Sending 

rrf/CPR/f/a copies 
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MEDICAL PROTOCOL 

BASELINE (Initial) EXAMINATION 

HISTORY 

- Occupational History Form 

- 
- 

The Comell Medical Index Health Questionnaire 

Examining Physician's Medical History Form be used to elaborate the Come11 Questionnaire.) 

ABtUnro WEAR A RESPIRATOR TEST - (Initial exam only) Follow the Ability To Wear A Respirator Test 
instructions. Complete the Ability to Wear a Respirator Questionnaire 8 Exam. 

P~vstcru EXnUiwnoN Complete Baseline (InitiaVExit) and Periodic Medical Exam Form. Keep with 
employee's records according to the Records Retention Agreement. 

- HelgM (without shoes) 

- 
- 

.. - .. 
Weight (stripped, with shorts for males, gown for females) 

Blood Pressure (recumbent, arm specified, done after at least five minutes of relaxation during 
history taking) 

Vlslon This shall be done on a tabletop device, such as a Tdumus and including near corrected and 
uncorrected, and far corrected and uncorrected. Color shall be checked. A crude peripheral vision 
check shall be.made for gross defects. 

Musculo-skeletal (a rapid survey of major muscle groups and agility) 

- 

- 
- EKG (screening examination) 

- . .. _. ... . . 
Chest X-ray (PA film only.) A chest x-ray shall be performed only if a film is not available that has 
been taken within the past three months and that can be included in the file. 

Pulmonary Funalon FVC and FEV 1. Also, note any obvious deftormities that would interfere with 
wearing a respirator. 

Audiometry Through 8000 hz in a booth with acceptable background noise and with an audiometer 
calibrated within the year and checked each day. 

- 
.. . 

- 

LABORATORY ANALYSIS 

- 
- 
- CBC with a differential 

- Sedlmerrtatlon Rate and Hematocrit 

- Urlnalysls with Mlcroscoplc 

- 

The laboratory anatyses are to serve as a baseline to compare against future analyses. 

SMAC 12,16,20, or 24 Whichever profile your office uses routinely. 

Blood Lead Must be sent to ESA Laboratories In Bedford, MA for laboratory analysis. Please see 
separate instructions under ESA Laboratories. 
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Addhlonal Testing muSt be authorized by Or. Terry Briggs or Ms. Robin 'Ann' Kring (303) 595-8855. 

NonFlcAnoN lNslRucnoNs 

- Complete Physical Examination Summary. Mail to the Corporate HeatIh and Safely Administrator 
within two weeks of the examination. Send to: Robin 'Ann' Wing, Health and Safety Administrator, 
Jacobs Engineering Group Inc., 600 Seventeenth Street, Suite 11 OON, Denver, CO 80202. Mark 
'Confidentlar. 

- Send the patient a letter outlining the results of the examination within two weeks of the exam. 
Include a copy of the labora!ory results. Mail to the patient al their home address. 

USNO AN EXIT PHvslCAL FROM PREVlOUS EMPLOYMENT 

- Exit physicals from previous employment may be substituted for performing the physical 
examination and laboratory analysis procedures listed above. To qualify, the exit physical must 
have been performed within the last three months. 

The physician shall review the exit physical and perform any missing components required in the 
above examination and laboratory protocol. In addition, the physician shall perform the history, 
ability to wear a respirator test, and a blood lead analysis according to the protocol guidelines listed 
above. The employee will need to submit'the original x-ray from the exit physical. If an original is 
not available, a copy can be submitted. 
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MEDICAL PROTOCOL 

INTERIM MEDICAL REVIEW 

The review will be performed as closely as possible to the anniversary of the previous baseline examination 
or periodic medical exam (whichever was performed last). And if possible, performed at the same clinic or 
facility. If the review is to be performed at a different facility, arrangements should be made, in advance, to 
have the prevlous records transferred to the new examining location. 

Occupational History 

A copy of the employee's Hazardous Materials Exposure reports for the previous year's activities 
will be submitted by the employee. These repons outline the hazardous materials and chemicals 
the employee has worked near and the job function performed. 

Interim Ouestlonnalre 
-. . . 

The questionnaire shall be completed by the employee. The physician or an experienced designee 
appointed by the physician shall review the form. The questionnaire should be reviewed for 
significant negatives. Negatives, that on further investigation, might possibly indicate that the 
employee may not be fit for work duty. 

If the physician is of the opinion that the questionnaire contains significant negatives, the physician 
should follow-up with .further interrogation of the patient and, if necessary, a physical examination 
and/or testing. 

'Callfornla Cllnlcs Only' - Perform Ability to Wear a Respirator Test. See test instructions under Baseline 
(Initial) Exam. 

Laboratory Analysis: 

The laboratory analyses are to be compared to the previous baseline laboratory results. Any levels 
seriousty out of the normal range warrant further examination. The clinic should call the patlent 
back to perform a periodic medical examination. Please note this on the Physical Examinatlon 
Summary form. The Periodic Exam protocol can be found in Jacobs Engineering Group Inc. 
Medical Monitoring Program Manual, S.O.P. 1.1. 

SMAC 12, 16,20, or 24 Whichever profile your office pedorms routinely. 

CBC with a differential 

Sedlmentatlon Rate and Hematocrtt 

Urlnalysls with Mlcroscoplc 

Blood Lead - Complete only lf employee has occupational lead exposure. Must be sent to 
ESA Laboratories in Bedford, MA, for laboratory analysis. Please see separate instruction under 
ESA Laboratories, Inc. 

Personal Physlclan Referrals 

i 
i' 

Patients should be referred to their personal physician for non-occupational related derangements. 
If you have any questions, please contact Ms. Robin 'Ann' Kring (303) 595-8855. 
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NotMcatlon lnstructlona 

Complete Physical Examination Summary. Mail to the Corporate Health and Safety Coordinator 
within two weeks of the examination. Send to: Robin 'Ann' Wing, Health and Safety Administrator, 
Jacobs Engineering Group Inc., 600 Seventeenth Street, Suite 1100N. Denver, CO 80202. Mark 
'Confdential'. 

Send the patient a letter outlining the resuhs of the examination within two weeks of the exam.' 
Include a copy of the laboratory results. Mail to the patient at their home address. 
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JACOBS ENGINEERING GROUP INC. 

MEDICAL PROTOCOL 

PERIODIC MEDICAL EXAMINATION 

The examination will be performed as closety as possible to the anniversary of the baseline or interim 
medical review. And, if possible, at the same clinic or facility. If the examination is to be performed at a 
different facility, arrangements should be made to have the previous records transferred to the new 
examining location. 

Occupational History - copies of employee's exposurefinjury reports provided with exam packet 

The Comell Medical Index Heatth Questionnaire - 
- Examining Physician's Medical History For ( M ~ ~  be used to elaborate the Cornell Questionnaire.) 

Aeiw TO WEAR A RESPIRATOR TEST - Follow test instructions (mached). Complete exam form. 

P m i u  EXnuiwnoN Complete the Baseline (Initial/Exi) and Periodic Medical Exam Form. Keep with the 
employee's records according to the Records Retention Agreement. 

- HelgM (without shoes) 

WelgM (stripped, with shorts for males, gown for females) 

Blo,od Pressure (recumbent, arm specified, done after at least fwe.minutes of relaxation during 
history taking) 

Vlslon This shall be done on a tabletop device, such as a Titurnus and including near corrected and 
uncorrected, and far corrected'and uncorrected. Color shall be checked. A crude peripheral vision 
check shall be made for gross defects. 

Musculo-skeletal (a rapid survey of major muscle groups and agiltty) 

- 

- 
. . .. - ._ . . 

' 
.'. ' Chest X-ray PA film eveiy 5 years onty. Exception - if employee is asbestos exposed, perform 

Pulmonary Function W C  and FEV 1. Also, note any obvious deformities that would interfere with 

Audlometry Through 8000 hz in a booth with acceptable background noise and with an audiometer 
calibrated within the year and checked each day. 

. ' 

Yeartye 
- 

-wearing a respirator. 

- 

hBOR4TORY h A L X 3 S  

- The laboratory analyses are to be compared against the Baseline (Initial/Exam) results by the 
physician. 

SMAC 12,16,20, or 24 (Whichever profile your Mice uses routinely.) - 
- CBC with a differential 

- Sedlmentatlon Rate and Hematocrtt 

- Urlnalysls wHh Mlcroscoplc ' . 

- Blood Lead - Complete only If employee has occupational lead exposure. Must be sent to 
ESA Laboratories in Bectford, MA for laboratory anatysis. Please see separate instructions under 
ESA Laboratories, Inc. 

Addttlonal Testlng musl be authorized by Dr. Terry Briggs or Ms. Robin 'Ann' Kring (303) 595-8855. 



NonncnnoN INS~UCTIONS . 

- Complete Physical Examination Summary. Send within two weeks of the examination to: Robin 
'Ann' Kn'ng, Health and Safety Administrator, Jacobs Engineering Group Inc., 600 Seventeenth 
Street, Suite 11 OON, Denver, CO 80202 Mark 'Confidential'. 

- Send the patient a letter outlining the results of the examination within two weeks of the exam. 
Include a copy of the laboratory results. Mail to the patient at their home address. 
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SECTION 4.0 - MEDICAL PROGRAM 

4.1 MEDICAL SURVEILLANCE 

The medical surveillance program is established in accordance with the Federal Occupational 
Safety and Health (OSHA). Hazardous..Waste. Operations and Emergency Response Standard 
191 0.1 20 to assure the continued health and well being of employees assigned to hazardous 
waste operations. The program is administered to monitor the health of those employees 
whose work regularly poses the possibility of exposure to toxic materials and or hazardous 
operations. 

Participation Participation in the medical surveillance program is mandatory for all personnel 
involved in hazardous waste site investigations who are exposed or potentially exposed to 
hazardous substances or health hazards at or above the established exposure levels for these 
substances, or who wear respirators. 

Other employees exposed to specific hazardous materials will be evaluated on a case by case 
study for inclusion in a medical monitoring program under the direction of the CHSM. 

Baseline (initial) Examination An initial or baseline exam is given to each participant prior to 
any work assignment involving potential exposure to hazardous materials. The exam is 
intended to determine that the employee will be able to perform their job without undue risk to 
themselves, fellow emgloyees, or to the public and to provide a baseline against which future 
examinations can be measured. 

The exam consists of a complete medical examination designed to screen for evidence of 
adverse effects of occupational exposure to toxic substances or health hazards. It includes a 
medical and occupational history review, examination, basic blood and urine laboratory tests, 
and a physician's evaluation to determine the individual's fitness to perform field work. In 
addition, the exam shall assess the individual's ability to wear and use personal protective 
equipment. The results of the exam shall be reviewed by a physician qualified in the practice of 
occupational and industrial medicine to determine the individual's fitness to perform field work. 
The protocol for the baseline exam is listed in SOP No. 1 .l. The Corporate Health and Safety 
Department may request to include additional tests as necessary for specific anticipated 
exposures. 

Annual Examinations Each individual shall receive an interim medical review or periodic exam 
annually. These examinations are to be used for comparison with the baseline exam in order 
to detect any early indication of change in health status, whether work related or of a non- 
occupational origin. 

The interim medical review includes an interim questionnaire, updated Hazardous Materials 
Exposure Summary, and laboratory analysis to compare to the baseline exam. The physician 
may request approval from the Corporate Health and Safety Office for special examination 
procedures for additional testing if helshe finds it necessary. The interim medical review will be 

- 
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given the first year after the baseline exam and every other year thereafter. Protocol for this 
exam is listed in SOP No. 1.1. 

The periodic medical exam includes a thorough examination similar to the baseline exam but 
not including an .EKG. or chest .x-ray-except-where-.noted. Protocol for the periodic medical 
exam is listed in SOP No, 1.1. The periodic medical exam will be given the second year after 
the baseline exam and every other year thereafter. For example: 

YEAR YEAR YEAR YEAR YEAR YEAR 
ONE TWO THREE FOUR FIVE SIX 

Baseline Interim Periodic Interim Periodic Interim 
Exam Medical Medical Medical Medical Medical 
(Initial) Review Exam Review Exam Review 

Employees already in the medical monitoring program prior to August 1, 1990, who have 
previously completed a baseline physical and who may have completed one or more annual 
physicals will be considered a Year 2 participant and be given an interim medical review on or 
about the anniversary of their last physical examination. The following year the employee will 
be considered a Year 3 participant and so forth. 

Baseline (Exit) Examination Upon terminating employment or leaving the program, the 
employee must complete an exit examination whether or not the employee has completed any 
field work since his/her last physical exam. 

The exit exam is identical to the initial exam except that it does not include the ability to wear a 
respirator test. Protocol for the exit exam is listed in SOP No. 1 .l. The exit exam requirement 
may be waived by the Corporate Health & Safety office if the employee has completed a 
baseline (initial) or periodic'medical exam with the preceding six months. 

If the employee refuses the baseline (exit) examination, he/she must put the refusal in writing. 

Post Exposure Examinations Following an accidental exposure to hazardous materials, a 
post-exp%ure exam may be required. The exam may be requested by the exposed individual 
or project/site manager or the manager of health and safety. The tests included in the post- 
exposure exam will be determined by the nature of the exp9sure and may include all tests 
performed in the baseline (initial) exam and additional tests as necessary. In most cases, 
additional testing to monitor tissue damage after an exposure will be performed three to four 
months following the exposure. The postexposure exam will be established on a case-by-case 
basis and reviewed by the corporate medical consultant. 

Notlficaiion of Examination Results The physician shall notify the Corporate Health and 
Safety Office of the individual's fitness to complete field work by completing the Physical 
Examination Summary. 
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The employee will be notified of the results of the examination by the medical clinic who shall 
send a letter along with a copy of the laboratory test results to the employee at his/her home 
address. The CHSC will notify the employee's supervisor of any work restrictions issued by the 
examining physician. 

Medical Records The original exams, x-rays, and laboratory results are kept in Jacobs' 
designated files in the examining physician's office. Physical examination summaries are kept 
in the Corporate Health and Safety Office in the individual's Confidential Medical Surveillance 
File. 

All medical records will be kept in accordance with OSHA's rule on Access to Employee 
Exposure and Medical Records (29 CFR Section 1910.20) for at least the duration of the 
individual's employment plus thirty years. See SOP No. 1 .l. 

Medical Clinics Medical clinics are established by the Corporate Health and Safety 
Coordinator in coordination with the Corporate Medical Consultant. The CHSC directs the 
clinic in medical. protocol and administrative procedure. AI1 medical protocol and administrative 
procedure must be authorized by the Corporate Health and Safety Office. a 
Scheduling Medical Examinations Upon notification of new employee hires and terminations, 
and in response to a physical examination follow-up system, a medical examination packet is 
sent to the employee by the CHSC instructing the employee to call his/her local clinic to 
schedule the appointment. The correct medical p[otoco! is set up with the medical clinic 
beforehand by the CHSC. The examination packet is described in the Medical Protocol Manual 
SOP 1.1. 

Hazardous Materials Exposure Reports The CHSC distributes hazardous materials exposure 
reports to the employee on a monthly basis. These reports provide an exposure record to aid 
in the coordination of medical monitoring. 

Any injuries or potential or actual exposure is also listed on this report. In addition, the 
employee must complete the Employee Injury and Exposure Form and submit this to the 
Health and Safety Manager. The report and form are shown in SOP 1 .l. 

4.2 EMERGENCY MEDICAL CARE AND TREATMENT 

Emergency medical care must be addressed in the site safety plan for all hazardous waste site 
operations (see SOP ko. 5.0). The plan must identify the provisions made for handlin g 
physical injuries as well as accidental exposure to hazardous materials: Emergency medical 
care facilities and other emergency resources (physicians,' hospitals, ambulance) must be 
identified. 

In case of an injury or exposure to toxic substances, Jacobs' medical consultant shall be 
notified and shall provide consultation to the emergency medical fscility, as appropriate. The 
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medical consultant will .also be responsible for determining follow-up care 'and medical 
evaluation. 

4.3 EMERGENCY CONSULTATION 

The Corporate Medical Consultant has been contracted to provide emergency consultation 
services. 

A hotline telephone number (513) 421-3063 has been set up with Agatha Corporation. This 
hotline will answer questions or respond to any inquiries regarding proper treatment or 
diagnosis of any injury or exposure. 

Instructions for using the hotline telephone are included in SOP 1 .l. 

4.4 MEDICAL MONITORING TRACKING SYSTEM 

A computerized tracking system has been implemented to trac,. medical monitoring and 
training needs. This system provides assistance in tracking the medical monitoring 
requirements of an "active" field status clearance described in Section 5.0, Health and Safety 
Training. The medical monitoring and training tracking system is detailed in SOP 1 .O. 

@ 
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hazardous waste operations shall receive, in addition to the required 40 hours basic training for 
employees, at least eight additional hours of specialized training on managing field activities. 
At a minimum, this training should include the management of hazardous waste site cleanup 
operations, and management of site work zones. 

Refresher Training Field personnel will be required to maintain proficiency in the areas 
covered in the basic training course by completing a minimum of eight hours of refresher 
training annually. The annual refresher training will also include a regulatory update on relevant 
topics. 

CPR And First Aid Training Selected field personnel shall maintain current Red Cross 
multimedia first aid and basic life support cardiopulmonary resuscitation (CPR) training to 
assure that at least one site team member has this training. All site safety officers must have 
current CPR and first aid training. 

Field Supervision In addition to the basic training described above, it is Jacobs’ policy that all 
personnel complete a minimum of 24 hours of supervised training in the field in each level of 
protection (EPA-defined Levels A through C) before that employee is considered competent to 
operate at that level of protection in the field without supervision. 

Responsibilities The Health and Safety Manager is ultimately responsible for scheduling and 
directing heatth and safety training for all new employees who will be engaged in hazardous 
site work, and for scheduling and directing refresher courses for existing employees engaged 
in such work. It is the responsibility of each p7ojFct’manager to ensure that all-tralnrng 
requirements are met before an individual is permitted to work on the site. 

Contracted Training All contracted training for the health and safety training described above 
must be preauthorized by the CHSM. 

Reporting And Recordkeeping Reports on training activities and training status of field 
personnel will be kept by the CHSC as described in Standard Operating Procedure No. 3.0. 
Copies of the reports may be kept by the regional health and safety coordinator. 

Employee Certifications All employees will receive copies of certification upon completion of 
the Hazardous Materials Field Activities Training Course, Refresher Training, and the On-site 
Managers/Supervisors Training Course, if applicable, and are required to submit to the CHSC 
copies of their Red Cross first aid/CPR training certificates as described in SOP No. 3.0. 

Site Training At the initiation of site work and whenever new employees or contractors arrive 
on site, training on the specific hazards and hazard control methods shall be provided. A 
review of the HSP shall be included in this training. 

Also, daily safety meetings shall be conducted at the beginning of each shift or the beginning 
of each new job phase to discuss specific health and safety issues and procedures. @ 
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5.1 HAZARDOUS WASTE S E  REQUIREMENTS 

All personnel assigned to hazardous site work shall be trained to conduct on-site operations in 
a safe manner, as required by 29 CFR -1910.120. Employees will not be allowed to perform 
field work until such time as their safety training has been completed. Proficiency in field health 
and safety procedures shall be maintained through regular refresher training programs and 
continual field practice. 

Basic Training - Employee All field personnel are required to complete a basic training course 
before assignment to any field activities. This training will include a minimum of 40 hours of 
classroom instruction and demonstration. Topics covered will include: 

recognition, evaluation, and control of chemical and physical hazards; 

radiation health principles if the employee has the potential for work with radiological 
hazards; 

personal protective clothing and equipment: 

respiratory protection and respirator fit testing; 

environmental monitoring equipment; 

standard operating procedures and safe work practices: 

site safety plan development; 

decontamination procedures: and 

practical exercise in use of personnel protective equipment and monitoring instruments 
(Levels B and C). 

New employees who have had equivalent previous training and/or work experience may be 
considered as meeting. the initial training requirement. The HSM will determine whether the 
employee is exempt from this training requirement. 

Basic Training For Facility Hazardous Waste Workers Initial 24-hour training is required for 
facility hazardous waste treatment, storage or disposal operations (TSD) and for in-plant 
hazardous waste emergency response cleanup personnel. This training shall be job specific 
including the specific hazards associated with the job and procedures for their control. At least 
one-third of the training shall consist of field exercises. 

Basic Training - On-Site Managers/Supervisors On-site managers and supervisors who are 
directly responsible for field .activities or who directly supervise. employees engaged in 
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5.2 HAZARD COMMUNICATION REQUJREMENTS 

,All personnel involved in project activities that may result in exposure to hazardous materials 
must be included in a pre-job training program in compliance with 1910.1200. The scope of 
the pre-training program shall include: 

a discussion of the physical and health hazards of the chemicals in the work; 

' a review of the site safety hazards: 

methods that may be used to detect hazardous chemicals; 

methods to be used to protect employees from exposure to hazardous chemicals: 

a review of the project hazard communication program including material safety data sheet 
(MSDS) information and chemical labeling system. 

5.3 HEALTH AND SAFETY TRAINING TRACKING SYSTEM 

A computerized tracking system has been implemented to track training and medical 
monitoring needs. The objectives are to provide current' certification on all field clearance 
parameters and to enforce any restrictions or field clearance. The tracking system is described 
in detail in SOP 1 .O. 

5.4 ACTIVE FIELD STATUS CLEARANCE 

An active field status is required of all employees in order to perform field work on hazardous 
waste sites. The requirements for an active field status are: current certification in 40-hour 
hazardous waste basic training, 6-hour refresher training, and a fit for work duty certification 
from a medical monitoring program physical. (Refresher training is not required for employees 
who have completed a 40-hour basic training course within the last twelve months. 

Those employees who lack one or more of the requirements for an active field status, will be 
designated as inactive. 

Additional certifications may be required of an active Status field employee. These certifications 
include: CPR and First Aid, 24 hours of supervised field experience in Levels D, C, 6, and A, 
and respirator fit testing. 
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RESPIRATORY PROTECTION PROGRAM 

7.1 INTRODUCTlON 

It is the policy of Jacobs Engineering Group to provide maximum protection of its employees 
from occupational exposure to dusts, fumes, mists, radionuclides, toxic gases, and vapors. 
Where feasible, exposure to contaminants at concentrations presenting potential health 
hazards will be eliminated by engineering controls. When effective engineering controls are not 
feasible, use of personal respiratory protective equipment may be required to achieve this goal. 

This respiratory protection program complies with the OSHA General Industry Standard for 
Respiratory Protection 29 CFR Section 191 0.1 34. Jacobs standard operating procedures for 
respirator selection, use, and care follow the guidance provided in ANSI Standard 288.2-1 980, 
Practices for Respiratory Protection and other applicable federal regulations (see SOP No. 4.0). 

Responsibilities of key personnel in the respiratory protection program are: 

Manaqement - It is the responsibility of Jacobs safety management to determine what 
specific applications require 'use of respiratory equipment. Jacobs will provide employees 
with proper respiratory- equipment to meet the needs of each specific application. 
Employees will also be provided with adequate training and instructions on all equipment. 

SuDervisors - Supervisors, office managers, group managers, project managers, and site 
managers are responsible -for.-insuring that all personnelunder their control are completely 
knowledgeable of the respiratory protection requirements for the areas in which they work. 
They are also responsible for insuring that their subordinates comply with all facets of this 
respiratory protection program, including respirator inspection and maintenance. 

ErnDlovees - It is the responsibility of the employee to be knowledgeable of the resprratory 
protection requirements for their work areas. . Employees are also responsible for wearing 
the appropriate respiratory equipment according to proper instructions and for maintaining 
the equipment in a clean and operable condition. 

7.2 RESPIRATOR PROGRAM ELEMENTS 

Physiological And Psychological Limitations For Respirator Wearers Employees shall not 
be assigned to tasks requiring use of respiratory equipment unless it has been determined by a 
qualified physician that they are physically able to perform the work while using the equipment 
(see SOP No. 1.0). The determination shall be made on the basis of a medical examination as 
required by 29 CFR 191 0.1 20. The determination Of medical acceptability for respirator use 
shall be reviewed annually during the annual examination. 

Respirator Selection Only respirators certified by the National Institute Of Occupational Safety 
and Health (NIOSH) and Mine Safety and Health Administration (MSHA) will be used. Selection 
of a proper respirator for any given situation shall require consideration of the following factors: 

. @ 



H E A L T H  & S A F E T Y  M A N U A L  . 
I i I 1 '  

I PAGE 2 OF 4 
SECTION 7.0 - 

RESPIRATORY PROTECTION PROGRAM 

a. The nature of the hazard (including physical properties, physiological effects on the 
body, concentration of toxic material or airborne radioactive level, established 
permissible timetweighted average Concentration for toxic f'naterial, established 
permissible airborne concentration for radioactive material, and established immediately 
dangerom to life or h e m  concentration for toxic material). 

The characteristics of the hazardous operations or process. 

The location of the hazardous area with respect to a safe area having respirable air. 

b. 

c. 

d. 

e. 

1. 

The period of time for which respiratory protection may be required. 

The activity of workers in the hazardous area. 

The physical characteristics, functional capabilities, and limitations of various types of 
respirators. 

9. Respirator protection factors. 

Jacobs Standard Operating Procedure for respirator selection is contained in SOP No. 4.0. 

Training Each respirator wearer shall be provided training . .  covering the following topics: 

a. respiratory hazards and what happens if the respirator is not used properly; 

b. engineering and administrative controls being used and the need for respirators to 
provide protection; 

C. 

d. 

reason for selecting a particular type of respirator; 

function, capabilities, and limitations of the selected respirator; 

e. method of donning the respirator and checking the fit and operation; 

1. proper wearing of the respirator; 

g. respirator maintenance; and 

h. 

Respirator Fit Each respirator user will be qualitatively fit-tested annually for an appropriate 
respirator in accordance with Standard Operating Procedures No. 4.6. The wearer is required 
to check the seal of the respirator by appropriate means (negative and positive sealing test) 
before each use. 

recognizing and handling emergency situations. 
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Facial Hair, Contact Lenses, And Eye And Face Protective Devices A respirator equipped 
with a facepiece shall not be worn if facial hair comes between the sealing periphery-of the 
facepiece and the face or if facial hair interferes with valve function. Contact lenses shall not be 
worn when a respirator is needed. If a spectacle, goggle, face shield, Or welding helmet must 
be worn with a facepiece, it shall . .  be worn so as not to adversely affect the Seal of the facepiece 
to the face. 

Issuance Of Respirators The proper types of respirators specified for each respiratory hazard 
are listed in the previous section describing levels of protection. Only persons trained to 
ensure that proper respirators' are issued shall be permrtted to issue respirators to persons 
needing them. 

Respirator Inspection Respirators must be inspected by the wearer prior to its use to ensure 
that it is in proper working condition. The method of inspection will be demonstrated and 
discussed during training, Each office or location using respirators shall maintain written 
inspection procedures for each type of respirator used (see SOP No. 4.4 and 4.5). Each 
respirator stored for emergency or rescue use shall be inspected at least once a month. 

Monitoring Respirator Use Members of the health and safety staff will monitor the use of 
respirators to ensure that the correct respirators are used, that respirators are working properly, 
and that respirators being used are in good working condition. In work areas where respirator 
use is routine, inspections will'be done at least quarterly. For nonroutine respirator use. an 
inspection will be made each time respirators- are worn. 

3 
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This inspection can be part of a health and safety field audit (see SOP No. 7 1 .O). Results of 
respirator use inspections will be recorded and sent to the Health and Safety Manager for 
review. 

Monitoring Respiratory Hazards ' The concentration or the airborne radioactivity level of the 
respiratory hazard in the work area shall be monitored initially prior to respirator selection and 
periodically during respirator use to ensure that the proper type of respirator is being utilized. 
This can be done by using personal sampling equipment or area monitoring using real time 
monitoring equipment, as appropriate for the particular respiratory hazard. 

Medical And Bioassay Surveillance When applicable, medical surveillance. including 
bioassay, shall be carried out periodically to determine If respirator wearers are receiving 
adequate respiratory protection. A physician shall determine the requirements of the 
surveillance program. Medical surveillance requirements for hazardous waste site workers are 
described in Section 4.0. 

Respirator Maintenance Respirator maintenance shall be performed regularly to ensure that 
each respirator wearer is provided with a respirator that IS Clean and in good operating 
condition. A respirator maintenance schedule will be established in each office or location 
where respirators are used. This schedule will be based O n  the specific respirators used and 
whether they are used routinely or nonroutinely. 

e 
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, Cleanina and ‘Sanitizinq - Respirators will be cleaned and sanitized after each use. 

Commerdajly available cleaner/sanitizer recommended by the respirator manufacturer 
will be used.. 

Inspeeion -, Respirators will be inspected by the user prior to use as described in SOP 
No. 4.0. Respirators will also be inspected by an equipment officer or another member 
of the safety staff assigned this responsibilw. 

Part Replacement and Repair - This function will be performed only by persons trained 
in proper respirator assembly and repair. When replacing worn or deteriorated .parts, 
only those made specifically for the device will be used, and all maintenance and repair 
work will be recorded. 

Storaae - Respirators will be stored in a convenient, clean, and sanitary location. 
Respirator facepieces .will be stored in protective plastic bags in a manner that will 
prevent distortion of rubber or elastic parts. 

0 

0 

7.3 RESPIRATOR PROGRAM EVALUATlON 

An appraisal of the effectiveness of the respirator program shall be carried out annually by the 
health and safety manger. This evaluation will cover a) the adequacy of respirators in providing 
the necessary protection, b) inspection of program operation, and c) wearer acceptance. The 
eValUatiOn will be documented. Corrective action plans and target dates will be listed. 



' a  H E A L T H  & S A F E T Y  M A N U A L  

SECTION 9.0 - AIR MONITORING 
pZKK-1 

9.1 INTRODUCTlON 

This section presents an overview of the procedures used during initial and continuing site air 
and surface monitoring and site characterizations. 

Prior to commencement of site activities, an evaluation of the potential hazards associated with 
the site is undertaken. The evaluation will consist of summarizing available data concerning 
the site by reviewing current information in project files. 

If the information available is insufficient to adequately describe on-site conditions, an initial site 
characterization is conducted to determine any evidence of radiation hazards, explosion 
hazards, oxygen deficiency, toxic chemical vapors, or other conditions that may adversely 
affect the health and safety of site personnel. 

All field air monitoring shall be conducted using approved monitoring devices and shall be 
standardized and calibrated in accordance with NIOSH, OSHA or NRC requirements. 

9.2 INITIAL SITE CHARACTERIZATION 

The objective of an initial site characterization is to determine, on a preliminary basis, the 
presence of potentially hazardous conditions. An approved HSP is required for an initial site 
characterization. Table 9.1 provides guidelines to be used for the evaluation of atmospheric 
hazards during the characterization. 

Organic Vapors and Gases If the types of substances present at the site are known and the 
materials are volatile or can become airborne, measurements for organics are made with one 
or more appropriate, properly calibrated survey instruments. 

When the presence of types of organic vapors/gases is unknown, instruments such as a 
photoionizer and/or a portable gas chromatograph operated in the total readout mode, are 
used to detect organic vapors. Until specific constituents are identified, the readout indicates 
total airborne substances to which the instrument is responding. Identification of the individual 
vapor/gas constituents permit the instruments to be calibrated and used for more specific 
analysis. 

When individual chemicz' constitutnets precsnt a particular hazard, chemical identifirstion 
should be undertaken using techniques such as colorimetric tubes, direct reading electronic 
instrumentation or field sampling or with laboratory analysis. 
Sufficient data is obtained during the initial entry to map or screen the site for various levels of 
organic vapors. These gross measurements are used on a preliminary basis to: 1) determine 
levels of personnel protection, 2) establish site work zones, and 3) select candidate areas for 
more thorough qualitative and quantitative studies. e 
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Inorganic Vapor$ and Gases The ability to detect and quantify nonspecific inorganic vapors 
and gases is limited. Presently, photoionizers have limited or no detection capability, while the 
chromatographs have none. If specific inorganics are known or suspected, measurements are 
made with appropriate instruments, if available. Colormetric tubes or other techniques 
presented above can be used if substances present are known and appropriate tubes are 
available. 

Radiatiom 
materials are suspected to be present. 

Radiation monitoring is incorporated in the initial suryey where radioactive 

Normal gamma radiation background is approximately 0.01 to 0.02 mR per hour (mR/hr) on a 
gamma survey instrument. However, limited investigation may continue with elevated radiation 
exposure rates. If the exposure rate increases to 3-5 times above gamma background, a 
qualified health physicist must be consulted before work is allowed to continue. 

The absence of gamma readings above background is not interpreted as the complete 
absence of radioactivity. Radioactive materials emitting lowenergy gamma, alpha, or beta 
radiation may be present, but for a number of reasons may not cause a response on a general 
gamma survey instrument. Unless airborne or ingested, these radioactive materials should 
present minimal. hazard, but more thorough surveys are conducted as site operations continue, 
to completely characterize the presence of any radioactive material. 

Airborne Particulates Where the potential exists for hazardous concentrations of airborne 
particulates, sampling is performed to evaluate the hazard level. Sampling protocols for 
specific contaminants shall follow OSHA or NlOSH standard methods if established. Common 
particulate contaminants requiring air monitoring include asbestos, metals, PCBs, PNAs, 
pesticides and radionuclides. Sampling and analytical methods require filter samples and 
laboratory analyses. 

For routine monitoring, direct reading particulate analyzers are used if calibrated with parallel 
laboratory analytical results. 

Oxygen Deficiency Ambient air must contain at least 19.5 percent oxygen by volume. At 
lower percentages, air-supplied respiratory protective equipment is needed. Oxygen 
measurements are of particu'ar importance for work in enclosed spaces, low-lying areas, or in 
the vicinity of accidents that have produced heavier-than air vapors, which could displace 
ambient air. These oxygendeficient areas are also prime locations for taking further organic 
vapor and combustible gas measurements, since the air has been displaced by other 
substances. Oxygen-enriched atmospheres increase the potential for fires. Oxygen 
measurements are made through the use of an approved oxygen meter. 

Combustible Gases The presence or absence of combustible vapors or gases is determined 
through the use of an approved explosimeter. If readings approach or exceed 10 percent of 
the lower explosive limit (LEL), extreme caution must be exercised in continuing the 
investigation. If readings approach or exceed 20 percent LEL, personnel are withdrawn from 
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the area immediately. Before resuming any on-site activities, project personnel, in consultation 
with experts in fire or explosion prevention, must develop procedures for continuing operations. 

While on-site, visual observations are made to further evaluate site hazards. For example, dead 
fish or other animals, land features, wind direction, or the presence of corroded materials may 
indicate increased hazard potential. 

' 

Interpretive Direct-Reading Reading A variety of toxic air pollutants, including organic and 
inorganic vapors, gases, or particulates can be produced at, for example, abandoned waste 
sites; fires at chemical manufacturing, storage, reprocessing, or formulating facilities; or fires 
involving pesticides. Direct-reading field instruments will not detect or measure all of these 
substances. Thus, negative readings should not be interpreted as the complete absence of 
airborne toxic substances. Verification of negative results can only be done by collecting air 
samples and analyzing them in a laboratory. 

9.3 CONTINUING SITE CHARACTERIZATION 

To verify that site control procedures are preventing the spread of contamination, a monitoring 
and sampling program is established based on the initial site characterization. Each work zone 
is periodically monitored for air contaminants, especially when: 

work begins on a different portion of the site; 

different contaminants are being handled; 

a markedly different type of operation is initiated (e.g., barrel opening as opposed to 
exploratory well drilling); and 

significant change occurs in atmospheric conditions (e.g., temperature, wind speed, 
rainfall). 

In addition, analysis of soil collected in the most heavily traveled areas would indicate 
contaminants being carried from the Exclusion Zone by personnel, equipment, or wind. Air 
monitoring techniques described in Section 9.2 are also applied for continued monitoring. The 
results of these and further tests are then used to modify the existing HSP as necessary. 

9 4 PERSONNEL MCNITORING 

For site tasks with the potential for exposure greater than existing OSHA PELS, ACGIH-TLVs, or 
OSHA action levels, selective personal monitoring of high-risk workers is undertaken. 
Monitoring is undertaken to ensure compliance with OSHA and state OSHA (where applicable) 
standards and uses the applicable OSHA or NIOSH standard methods. 

Monitoring results are compared with OSHA PELS and ACGlH-TLVs. All personnel monitoring 
results are maintained for 30 years in accordance with 29 CFR 191 0.20. 
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During site work employees shall wear a LTD (therm0 luminescent dosimetry) badge if gamma 
.results are greater than background and/or i f  known radioactive source(s) are present at the 
site. 

Breathing zone airborne radiation monitoring will be conducted if specific jobs involve more 
than 10 MPC-hours in any week. 

If employee full shift noise exposure is potentially above 85dBA based on sound level 
measurements for specific tasks, full shift personnel noise dosimetry shall be performed on 
highest risk employees. 

9.5 PERIMETER MONITORING 

Where contaminant migration away from the active site presents a potential hazard to site 
personnel outside the Exclusion Zone or to the public, a location monitoring program is 
undertaken in consultation with the HSM. Since the fixed-location samples may reflect 
exposures either upwind or downwind from the site, wind speed and direction data are needed 
to determine monitoring locations and to interpret the sample results. 

As a minimum, one upwind (or background), two downwind, and two crosswind sampling 
locations are monitored. OSHA or NIOSH standard methods for sample analysis are followed. 

For ongoing site air monitoring, direct reading instruments may be employed when calibrated 
against laboratory analysis for specific contaminants. 

9.6 MONITORING ACTION LEVELS 

For all air borne monitoring required, Action Levels will be established dependent upon the 
nature and extent of hazards, site logistics and meteorological conditions. Action Levels shall 
trigger a discontinuation of site activity at affected locations until employees upgrade the level 
of protection or until air borne concentrations decrease below the Action Level. 

. .  



TABLE 9.1 
ATMOSPHERIC HAZARD GUIDELINES 

Ambient 
Monitoring Equipment Hazard Level Action 

@ Combustible gas indicator Explosrve Less than 10% Continue investigation. 
E L  atmosphere 
lo%-= Continue on-site monitoring with 

extreme caution as higher levels are 
encountered. 

More than 20% 
LEL 

Explosion hazard; withdraw from 
area immediately. Return to work 
only is level decreases below 10%. 

Oxygenconcentratlon 
meter 

Less than 19.5% Monaor wearing SCBA. 
Combustible gas readings are not 
valid In atmosphere with less than 

, 19.5% oxygen. 

Continue investigation with caution. 
SCBA not needed; based on 
oxygen content only. 

19.5 % - 25% 

More t h q  25.0% Discontinue inspection: fire hazard 
potential consult specialist. 

Continue investigation. Radiation survey Radiation Less than 0.1 
rnWhr 
More than 0.1 
rnR/hr , and 
above 
background 

If radiation is detected above this 
level, this signifies the presence of 
possible radiation sources. At this 
level, more thorough monitoring is 
necessary. Consult with a health 
physicist. 

Organic and 
inorganic 

Depends on 
species 

Colorimetric tubes and 
other direct reading 
specific gas monitors 

Consult standard reference manuals 
for air and concentrations/ toxicrty 
data 

Organic 
vapors/gases 

1) Depends .on 
species 

Consult standard reference manual 
for air concentrations/ toxicrty data. 
Normally use PEL or l V L  limits. 

P hotoionizer 

Consult standard reference manual 
with industrial hygiene evaluation. 

2) Total 
Response Mode 

Consult standard reference manuals 
for concentration/ toxicity data. 
Normally use PEL or TLV limits. 

Organic vapor analyzer 

r 

Organic 1) Depends on 
species 

2) Total 
Response Mode 

Consult standard reference manual 
with industrial hygiene evaluation. 

Pump sampling, specific 
media and laboratory 
analysis 

e Most vapor and Depends on 
paniculate species 
contaminants 

Follow OSHA or NIOSH sampling 
and analysis procedures. Use 
contaminant PEL as action level. 

. .. 
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SECTION 13.0 - REPORTING AND 

RECORDKEEPING 

13.1 INTRODUCTION 

In the event of a fatal or serious accident, or an incident involving personal injury or exposure 
to potentially hazardous materials, certain reporting and recordkeeping requirements must be 
met. These reporting and recordkeeping requirements comply with Jacobs' in-house policies 
as well as federal, state and local regulations. In addition, Jacobs maintains a monthly record 
of each employee's field activities at sites where hazardous substances are known or 
suspected to be present. 

13.2 ILLNESS AND INJURY REPORTING 

Reporting Of Serious And Fatal Accidents In the event of a fatal or serious accident an 
. immediate telephone report will be made by the Site Safety Officer to the Health and Safety 

Manager outlining all details of the accident and action taken. 

The Health and Safety Manager shall immediately advise the program manager and the group 
vice president of QA and safety of the incident and actions taken. The Health and Safety 
Manager will then notify the appropriate local, state or federal safety and health agency@), as 
necessary. 

Reporting Incidents Involving Personal Injury Or Exposure To Hazardous Materials All 
incidents involving personal injury or exposure to potentially hazardous materials during any 
field activity must be documented and reported to the HSM and Corporate Safety'Director. A 
standard Employee Exposure/lnjury Report form is used for this purpose (see SOP No. 9.0). 

It is important to report all exposures and injuries even though the incident is not considered 
serious or no adverse health effects or symptoms are apparent at t h e  time. Often exposure to 
a toxic agent has delayed or latent effects which can only be detected by specific diagnostic 
tests. Documenting an exposure may aid in identifying the cause of symptoms or changes in 
health status indicators at a later date. Likewise, an injury, such as an eye injury caused by 
dust particles, may result in delayed damage to the eye. To clarify the types of injuries which 
require the filing of an incident report, the following definitions are provided: 

e Exposure For the purpose of reporting, an "exposure" is defined as any contact with a 
chemical physical or radiological material by epidermal contact, ingestion, which causes 
or might cause, a potentially harmful health effect. For example. airborne exposure 
exceeding the PEL or TLV is considered an exposure. The contact need not be for an 
extended time or with a large amount of material in order for the contact to be 
considered an "exposure". 

0 lniury For the purpose of reporting, an "injury" is defined as any accidental event which 
results in, physical harm. The extent of damage or potential damage need not be a 
factor in deciding whether an injury is reported. 
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. The procedure for reporting incidents involving personal injury or1 exposure to 
hazardous materials (Employee Exposure/lnjury Report) is contained in SOP No. 9.0. 

13.3 OSHA RECORDKEEPING REOUIREMENTS 

Regulations established by the Occupational Safety and Health Act of 1970 (OSHA) require 
employers to prepare and maintain records of occupational injuries and illnesses. In addition, 
the act requires thereporting of fatal or serious injuries to the US. Depanment of Labor. Minor ' 

injuries requiring first aid treatment only are not reported. All reports must be on the forms 
approved by the Department of Labor or applicable state forms. They must be kept current 
and retained for five years following the end of the calendar year to which they relate. 

Forms Records of occupational injury and illness are kept by the Health and Safety Manager 
on two separate report forms. These forms are OSHA Form 200, Log and Summary of 
Occupational Injuries and illnesses, and OSHA Form 101 , Supplementary Report of 
Occupational Injuries and Illnesses. These forms and the reporting procedure are contained in 
Jacobs SOP No. 9.0. When there are applicable state forms, these will be used in lieu of the 
federal forms. 

Record Of Employee Exposure To Toxic Or Hazardous Materials federal standards 
applicable to toxic and hazardous substances require employers to establish and maintain 
accurate records of employee exposure to certain toxic or hazardous materials. A monthly 
report of field activities will be maintained for each employee participating in operations where 
toxic or hazardous materials are known or suspected to be present. The reports provide a 
permanent record of sites on which the employee worked and the types of chemicals or other 
agents to which the employee may have been exposed. Actual or suspected exposures are 
also indicated. The employee is required to complete the Monthly Hazardous Materials 
Exposure Report at the end of each month. This form with instructions for completing, and the 
procedure for filing, are all contained in Jacobs SOP No. 9.0. 

13.4 CONFIDEMIAUTY OF RECORDS 

All health and safety reports and records on Jacobs personnel will be maintained in confidence 
by the Health and Safety Manager. Files are kept in locked filing cabinets in the corporate 

. health and safety office. Employees may receive a copy of their health and safety records 
upon request. 
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OBJECTIVE 
This standard operating procedure outlines basic requirements for the health and safety 
program. The objectives of Jacobs' health and safety training program are: 

to make employees aware of the potential hazards they may encounter; 

to provide the knowledge and skills necessary to perform the work with minimal risk to 

. .  

worker health and safety; 

to make employees aware of the purpose and limitations of safety equipment; and 

to ensure that employees can safely avoid or escape from emergencies. 

This procedure is intended to ensure compliance with all applicable regulations, including 
those set forth in 29 CFR section 191 0.120. 

APPLlCABlLrrY 
This procedure applies to all Jacobs personnel, contractors and subcontractors involved in 
hazardous waste activities. Those contractors and subcontractors who administer their 
own health and safety training programs must provide documentation to Jacobs' Health 
and Safety Manager (HSM) which shows their program to be at least as stringent as 
Jacobs'. In addition, copies of employee certifications in all required basic, refresher and 
field training must be submitted to the Jacobs HSM for each employee who will be involved 
in field activities. 

REFERENCES 
29 CFR 191 0.120. Hazardous waste operations and emergency response. Federal 

ReQister March 6, 1989. 

EPA Order 1440.2. Health and Safety Requirements for Employees Engaged in Field 
Activities. July 12, 1981. 

Superfund Amendments and Reauthorization Act of 1986. a 
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PROGRAM ADMINISTRATION 
The Heatth and Safetv Manaaer (HSM) is responsible for the overall direction and 
smervision of the health and safety training program. He/she shall approve the training 
course content and requirements, assure that a l l  OSHA and other federal regulations f& 
employee training are met, and modify the program as necessary to assure that each 
employee receives relevant and comprehensive training in health and safety. 

The Corporate Heatth and Safetv Coordinator (HSC), will schedule all training programs in 
conjunction with projects and provide arrangements for Regional Health and Safety 
Coordinators. He/she will provide documentation of course completion and records 
management for all training activities. 

The Proqram Heatth and Safetv Manaaer (PHSM) will coordinate with the Corporate Health 
and Safety Coordinator to schedule and conduct basic, refresher, and Pre-Job training 
courses, as needed. He/she will audit site training programs and site procedures for 
conformance with the program Health and Safety Plan. He/she will also maintain the 
program heatth and safety training files. He/she will send copies of all health and safety 
training documentation to the Corporate Health and Safety Coordinator. 

The ReQional Safetv Coordinator (RSC) shall coordinate with the Corporate Health and 
Safety Coordinator to schedule basic, refresher, and field training, including the American 
Red Cross CPR and First Aid courses, for all applicable employees. He/she shall maintain 
the heatth and safety regional files and provide copies of the regional files to the Corporate 
Heatth and Safety Coordinator. He/she will also maintain (and calibrate where necessary) 
all personal protective clothing and equipment for the region. (In some regions the 
equipment maintenance and calibration will be the responsibility of the region's Equipment 
Officer, under the direction of the Regional Safety Coordinator.) 

The Proiect ManaQer (PM) will assure that every team member is trained prior to the 
initiation of field activities. He/she will also assure that all the necessary respiratory and 
personal protective clothing and equipment are available and on-site prior to field activity 
start-up. 

PROCEDURE 
Basic Training Jacobs' Hazardous Waste Operations Training Course (40-hour Basic 
Training Course) is conducted on an as-needed basis for new employees at various offices 
and locations around the country. When less than eight employees require training, 
external commercial training programs shall be used. The Corporate Health and Safety 
Coordinator will schedule courses in conjunction with the Program Health and Safety 
Managers and Regional Health and Safety Coordinators. 
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Classroom and field exercise training will include a minimum of 40 hours and will cover the 
following topics: 

environmental monitoring equipment; 

recognition, evaluation, and control of chemical and physical hazards; 

personal protective clothing and equipment; 

respiratory protection and respirator fit testing; 

standard operating procedures and safe work practices; 
site safety plan development; 

decontamination procedures; and 
practical field exercise in use of personal ,protective equipment and monitoring 
instruments (Levels B and C). 

. .. 

All topics (except first aid and CPR) are addressed in the 40-hour Training Manual, and 
each course attendee will receive a copy of the manual for future reference. 

The respirator fit test will be conducted during basic training and the Respirator Fit Test 
Record (see SOP No. 4.0) is kept in the employee's corporate training file. The procedure 
for respirator fit testing is described in SOP No. 4.6. 

Upon completion of the basic training course, each attendee will receive a Certification of 
Health and Safety Training for Hazardous Materials Field Activities. The HSC will complete 
the form for each attendee. The HSC will keep a copy of the certification in the employee's 
corporate health and safety file. No employee may participate in field activities without this 
basic training. 

Cardiopulmonarv Resuscitation (CPRL In addition to the basic training course, all field 
Dersonnel will attend Standard First Aid and Basic Life Support Cardiopulmonary r -  ~ 

Resuscitation courses taught by certified American Red Cross instructors. Each attendee 
will receive copies of the first aid and CPR text used in the course. Employees who 
complete the courses will be issued American Red Cross certificates, copies of which must 
be submitted to the HSC for the corporate files. 

24-Hour Basic Traininq The 24-hour basic training course is offered to hazardous waste 
treatment, storage and disposal (TSD) operators and in-plant hazardous waste emergency 
response and cleanup operations. Classroom and field exercise training will include a 
minimum of 24 hours and will cover the following topics. 

e 
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regulatory review: 

environmental monitoring equipment; 

site safety plan development: 
decontamination procedures: and 
practical field exercise in use of personal protective equipment and monitoring 
instruments (Levels B and C). 

recognition, evaluation and control of 'chemical and physical hazards; 

personal protective clothing and equipment; 

respiratory protection and respirator fit testing; 

standard operating procedures and safe work practice; 

All topics are addressed in the 24-hour training manual, and each course attendee will 
receive a copy of the manual for future reference. 

The respirator fit test will be conducted during the basic training. The respiratory fit test 
record (see SOP No. 4.0) is kept in the employee's corporate training file. The procedure 
for respiratory fit testing is described in SOP No. 4.6. 

Upon completion of the basic training course, each attendee will receive a Certificate of 
Health and Safety Training for Hazardous Materials Field Activities. The HSC will complete 
the form for each attendee. The HSC will keep a copy of the certification in the employee's 
corporate health and safety file. No employee may participate in field activities without this 
basic training. 

Additional Trainina for On-Site Manaaers and SuDervisors Managers and supervisors of 
on-site field activities are required to complete an additional eight-hour training in the 
management of hazardous waste site cleanup operations and management of site work 
zones. This additional training must be completed by an employee prior to any assignment 
in which he/she will be managing field activities. These training sessions are held on an as- 
needed basis. Individuals completing this specialized training receive Certification of Health 
and Safety Training for On-site Managers and Supervisors. The HSC will complete the form 
for each attendee. The HSC will keep a copy of the certification in the employee's 
corporate health and safety file. No employee may act as a manager or supervisor for on- 
site field activities without successful completion of this additional health and safety 
training. 
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Field Supervision In addition to the basic training described above, all field personnel must 
complete a minimum of 24 hours of supervised field experience in each level of protection 
(EPAdefined Levels A through D) before that employee may operate in that level of 
protection in the field without supervision. Supervised field experience is documented on 
Form 3-3, Individual Field Training Record. 

The Corporate Health and Safety Coordinator will provide each employee with a copy of 
hisher training record log for updating every six months. The HSC will verify all information 
before entering it in the employee's permanent file. 

Proiect-Specific Traininq Prior to doing site work, all site employees will be given pre-job 
training. The scope of topics will comply with SOP 3.1.. 

Additionally, at the beginning of each site phase, or daily as necessary, employees shall 
receive training on the specific job hazards involved in that phase, protective equipment 
and other control procedures required and review of any site health and.safety issues or 
problems. 

All pre-job, site phase, or daily training shall be documented using Form 3-4 (Health and 
Safety Meeting Form) or its equivalent, and will be retained as a part of the site health and 
safety records. 

RecordkeeDinq Training Certificates, Forms 3-1 and 3-2, discussed in this SOP, will be 
given to the employee and copies maintained in the corporate and regional health and 
safety files. Employees who receive additional training (e.g., Level A training, radiation 
protection training, and so forth) are required to submit copies of all relevant certifications 
and documentations to the HSC. 
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, FORMS 
The following forms are included in this SOP. . 

FORM 3-1 Certification of IO-Hour Health and Safety Training for Hazardous 
Materials Field Activities 

FORM 3-2 Certification of Health and Safety Training for On-site Managers and 
Supervisors 

FORM 3-3 Individual Field Training Record 

FORM 3-4 Heatth and Safety Meeting Form 

FORM 3-5 Certification of &Hour Refresher Training for Hazardous Materials Field 
Activities 

FORM 3-6 Certification of 24-Hour Health and Safety Training for Hazardous Waste 
Site Operations 
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FIELD TRAINING RECORD 

FORM 3-3 

Name Social Security # 

Date of Employment 

TrtlelJob Function Performance Unit 

LEVEL D 

Site Activity 
.... - 

Supervisor Date Hours 

LEVEL C 

Site Activity 

___  . . . . . - . 

Supervisor Date Hours.~ 

. .  

LEVEL B 

Site Activity Supervisor Date Hours 



LEVEL A 

Site Activity Superyisor 

FORM 3-3 (continued) 

Date Hours 

OTHER TRAINING (advanced training, special courses, etc.) 

Course Tile Presentor Dates Hours 

Do not include initial basic training, refresher, or general CPR and First Aid courses 
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FORM 3-4 

HEALTH AND SAFElY MEETING FORM 
HEALTH AND SAFETY PROGRAM 

PROJECT: 
SITE: 

NAME SSN: 

NAME SSN: 

NAME SSN: 

NAME SSN: 

NAME SSN: 

NAME SSN: 
~ ~ ~ 

NAME SSN: 

NAME SSN: 

PRESENTED BY: SIGNATURE 

DATE LO CAT1 0 N 

TOPICS: 



Certification of 8-hour Refresher Traininq 
For 

Hazardous M a t e z s  t-ieia xtiviues 

I 
FORM 3-5 



has successlully corriplefed flie 24-hour Healllr 8 Safely Tralrrlrig 
course lor Ha Yardous Wasfe Sile Operalions and Emergericy Resporise 
iri compliai*ce wifli OSHA regulaflons pursuanf lo 29 CFR Pad 1910.120 

Locellor, Or. Terry M. Bilggr. PhD, CIH 

Marl-ger, Eiivlronrnenlal Heallti end Sofew 



I * JACOBS ENGlNEERlNG GROUP INC. 
CORPORATE HEALTH AND SAFEM MANUAL 

HAZARD COMMUNICATION TRAINING 
SOP NO. 3.1 

'. 
REVISION NO. 
DATE 
PAGE 1 OF 2 

OBJECTIVE 
This standard operating procedure outlines the basic provisions of the pre 
requirements for, employees involved in any project activity that may result in 
hazardous materials. This procedure is intended to ensure compliance with 29 
191 0.1 200, any applicable state employee right-to-know regulation and 
applicable training provisions presented in 191 0 & 1926. 

#-job training 
exposure to 
CFR section 

any other 

APPUCABlLIN 
This procedure applies to all Jacobs personnel, contractors, and subcontractors involved in 
project activities with the potential for exposure to hazardous materials. 

REFERENCES 
29 CFR 191 0.1200. Hazard communication 

- . , . .- . . . - .- _._ . . 
PROGRAM ADMINISTRATION- 
The Health and Safetv Manaqer (HSM) is responsible for overall supervision of healtfi an3 
safety training. He/she shall provide program auditing for compliance with this SOP. 

The Prociram Health and Safew Manaaer (PHSM) or Regional Safety Coordinator (RSC) 
has direct resoonsibility for program compliance, course presentation as needed, and 
course auditing for program compliance. 

The Proiect ManaaerlSite Safen, Officer (PM/SSO) will assure that every team member is 
trained prior to the initiation of field activities. He/she will assure that all site health .and 
safety plan components are implemented and that site training records are maintained. 
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PROCEDURE 
All site employees shall be provided training on the following topics prior to beginning 
work: 

review of their rights to information on hazardous materials in the work area and the 
location of that information; 

review of site operations where hazardous chemicals are present: 

a review of the physical and health hazards of the chemicals in the work site: 

methods of detecting the hazards; 

control measures and emergency procedures used to protect employees: and 

a review of the site health and safety plan including hazard labeling and material safety 
data sheets (MSDSs) and how to interpret this information. The HSP must be readily 
available to site employees. 

Training 'shall also include the following elements, where applicable, in compliance with 
specific OSHA standards: 

hearing conservation, 

respiratory protection, 

confined space entry, 

lock o M a g  out procedures, and 
any 191 0 Part Z chemical hazards e.g., asbestos, benzene, lead, arsenic. 

Recordkeeping 
Form 3-6, Individual Field Training Record, will be used to document training under this 
SOP. A full list of training topics must be included in this record. The form shall be retained 
with the site project file and is shown in Appendix E. 
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OBJECTIVE 
This procedure describes the requirements for the inspection, cleaning, repair and storage 
of Jacobs' air purrtying respirators. The purpose of this inspection and maintenance 
program is to ensure that all respirators are maintained at their original effectiveness. 

APPLICAB I L I N  
This procedure applies to any Jacobs' personnel who has been assigned the duty of 
respirator maintenance. ... 0 REFERENCES 
US. EPA. Course Manual for "Hazardous Materials Incident Response Operations." 

Cincinnati, Ohio, 1987. 

PROCEDURE 
The following sections detail the procedures for inspection, cleaning and. disinfecting, 
repairing and storing air purifying respirators. In addition, air-purifying respirators used in 
the field must be decontaminated according to the procedures described in SOP No. 4.2. 

.. - INS P E CTI 0 N 
Inspect respirators after each use. Inspect a respirator that is kept ready for emergency 
use monthly to assure it will perform satisfactorily. 

Thoroughly check all connections for gaskets and "0" rings and for proper tightness. 
Check the condition of the facepiece and all its parts, connecting air tube, and headbands 
Inspect rubber or elastomer parts for pliability and signs of deterioration. Any respirator 
found defective must be repaired before being used in the field, as described below. 

Maintain a record for each respirator inspection, including date, inspector, and any unusual 
conditions or findings. 

CLEANING AND DISINFECTION 
Respirators used during field work at hazardous waste sites must first be decontaminated 
according to SOP No. 4.2 before they are returned to the office storage area. To clean and 
disinfect Yespirators prior to storage: e 
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Remove all cartridges, canisters, and filters, plus gaskets or seals not affixed to their 
seats. 

Remove elastic headbands. 

Remove exhalation cover. 

Wash facepiece and breathing tube (if so equipped) in cleanerlsanititer powder mixed 
with warm water, preferably at 1200 to 1400F. Wash components separately from the 
facemask, as necessary. 

Remove all parts from the wash water and rinse twice in clean warm water 

Air dry parts in a designated clean area. 

Wipe facepieces, valves, and seats with a damp lint-free cloth to remove any remaining 
soap or other foreign materials. 

Note: Most respirator manufacturers market their o h  cleaners/Sanitizers as dry mixtures 
of a bactericidal agent and a mild detergent. One-ounce packets for quantity use 
are usually available. Follow manufacturer's recommendations for 
cleaning/sanitizing if different from the above procedure. 

RE PA1 R S 
Only a trained person with proper tools and replacement parts should work on respirators. 
No one should ever attempt to replace components or to make adjustments or repairs 
beyond the manufacturer's recommendations. 

Make repairs as follows (or follow manufacturer's instructions): 

Disassemble and hand clean all respirator parts, as described above. 

Replace all faulty or questionable parts or assemblies. Use parts only specifically 
designed for the particular respirator. 

Reassemble the entire respirator and visually inspect the completed assembly. 

Insert new filters, cartridges, or canisters, as required. Make sure that gaskets or seals 
are in place and tightly sealed. 
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STORAGE 
Follow manufacturer's storage instructions, which are always furnished with new respirators 
or affixed to the lid of the carrying case. In addition, these general instructions may be 
helpful: 

After respirators have been inspected, cleaned, and repaired, they must be stored and 
protected. against dust, excessive moisture, damaging chemicals, extreme 
temperatures and direct sunlight. 

Do not store respirators in clothes lockers, bench drawers, or tool boxes. Place them 
in wall compartments at work stations or in a work area designated for emergency 
equipment. Store them in the original carton or carrying case. 

Draw clean respirators from storage for each use. Each unit can be sealed in a plastic 
bag, placed in a separate box, and tagged for immediate use. 



._ . . 

JACOBS ENGINEERING GROUP INC. 
,CORPORATE HEALTH AND SAFEN MAN~JAL 

RESPIRATORY PROTECTION PROGRAM 
RESPIRATOR FIT TEST 

SOP NO. 4.6 
REVISION NO. 1 
DATE 2/91 
PAGE1 OF6 I - 

OBJECTIVE 
This standard operating procedure provides four methods which can be used to fit test 
users of demand-type respiratory protection devices. 

APPLICABILITY 
This SOP applies to any Jacobs' personnel using demand-type respiratory protection 
devices for field activities. All respirator wearers must be fit tested prior to conducting any 
on-site activities requiring respirator use. 

REFERENCES 
American National Standards Institute, Inc. American National Standard Practices for 

Respiratorv Protection, ANSI 288.2-1 980, New York, 1982. 

American National Standards Institute, Inc., American National Standard for Respiratory 
Protection - Respirator Use - Phvsical Qualifications for Personnel, ANSI 288.6-1 984, 
New York, 1984. 

PROCEDURE 
All users or potential users of demand-type respiratory protection devices must be fit tested 
to ensure a proper facepiece-to-face seal. Both the isoamyl acetate (organic vapor) and 
irritant smoke (particulates) fit tests will be used for each employee using the methods 
described below. A selection of respirators should be tested, with users allowed to choose 
the most comfortable from those that fit satisfactorily. 

Each respirator wearer must be cleared for respirator use during the initial and yearly 
annual medical examination as described in the medical protocol. Employees will be 
qualitatively fit tested during the initial health and safety training session and the results of 
each test will be documented on Form 4.6.1, Respirator Fit Test Record. Re-testing will 
occur semi-annually. In addition, any employee gaining or losing 10 or more pounds from 
the time of his/her last fit test must be re-tested prior to respirator use. 

Respirator Negative and Positive Pressure Tests 
The negative and positive pressure tests described below are the first, gross determinations 
of respirator fit prior to the administration of the isoamyl acetate and irritant smoke tests. 
The respirator wearer should place the respirator over the face and draw the straps 
securely, tightening the bottom straps first. The mask should not be so tight as to cause 
discomfort or a headache. 
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Neaative Pressure Test 
In this test, the inlet opening of the respirator's canister(s), cartridge(s) or filter(s) is closed 
off by covering with the palm of the hand(s), by replacing the inlet seal on a canister(s), or 
by Squeezing a breathing tube or blocking its inlet so that it will not allow the passage of 
air. Then the wearer inhales gently and holds his breath for at least 10 seconds. If a 
facepiece collapses slightly and no inward leakage of air into the facepiece is detected, it 
can be reasonably assured that the frt of the respirator to the wearer is satisfactory. For a 
respirator equipped with a mouthpiece and nose clamp, if leakage of air into the nose or 
the mouth cannot be detected, then it can be reasonably assured that the fit of the 
respirator to the wearer is satisfactory, and further testing commences. 

Positive Pressure Test 
This test, similar to the negative pressure test, is conducted by closing off the exhalation 
valve and exhaling gently-into the facepiece. The fit is considered satisfactory if slight 
positive pressure can be built up inside the facepiece without any evidence of outward 
leakage. For some respirators, this method requires that the wearer remove the exhalation 
valve cover; this often disturbs the respirator fit even more than does the negative pressure 
test. Therefore, this test should be used sparingly if it requires removing and replacing a 
valve cover. The test is easy for respirators whose valve cover has a single small port that 
can be closed by the palm or a finger. 

After it is determined that a respirator is a satisfactory fit by either the positive or negative 
pressure test (or both), the wearer is further tested using the isoamyl acetate and irritant 
smoke tests described below. 

Isoamyl Acetate (Organic Vapor) Test 

, 

Prior to testing, expose employee to a very low concentration of the isoamyl acetate to 
assure that he/she can detect the odor. 

Use facepieces equipped with organic vapor cartridges or canister. 

After employee dons the respirator, tester visually inspects facepiece-to-face seal. If 
seal obviously leaks, test ends and mask is recorded as 'No Fit' on Form 4.6.1. In 
addition, if the employee is uncomfortable, test ends. 

Instruct employee to put hidher head into the fit test chamber (plastic bag or hood) 
and breathe normally during a short (30-60 seconds) sedentary period while tester 
holds an isoamyl acetate ampule near the facepiece Seal. If no leakage is detected, 
instruct the employee to perform various exercises simulating, as nearly as possible, 
work conditions (Le., talking, running in place, turning head from side to side, nodding 
head up and down, bending over). 
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tf the respirator wearer detects the odor of isoamyl acetate vapor during the test,' the 
wearer should be permitted to readjust the seal of the respirator. 

tf the wearer again detects the odor during testing, record that respirator as 'No Fit' on 
Form 4.6.1, and remove it from the employee. Visually inspect the sealing surface. If 
any doubt exists about the respirator or cartridges and canisters, test a duplicate to 
assure that leakage was due to the facepiece-toface seal. 

If the employee is unable to detect the odor of isoamyl acetate vapor during the test, 
the wearer has achieved a satisfactory fit with the respirator. This should be recorded 
by making a check under Isoamyl Acetate - 'FIT' - on Form 4.6.1. 

The use of isoamyl acetate vapor as a test agent has the following two major drawbacks: 
the odor threshold varies widely among persons, although most people can detect by odor 
a concentration of isoamyl acetate vapor in air as low as 0.1 parts per million by volume; 
and olfactory fatigue may cause a person to fail to detect the odor of a low concentration of 
isoamyl acetate vapor in air. Since the odorous vapor test is subjective, the validity of the 
test result depends on honest indication by the respirator wearer as to whether or not an 
odor was detected during the test. Therefore, a second test is performed on each 
employee to ensure an adequate respirator fit test. .-The second test, the irritant smoke 
(particulates) test, is described below. 

0 

Irritant Smoke (Particulates) Test 
0 

0 

Use respirators equipped with highefficiency filters. 

Break both ends of an MSA ventilation smoke tube. Insert one end into the tube 
connected to the positive-pressure end of a two-way aspirator bulb and cover the end 
with a 1 to 2 inch length of Tygon, surgical, or rubber tubing. Squeeze the aspirator 
bulb to generate the test aerosol. 

Ventilation 'should be provided when carrying out a test to prevent contaminating the 
room where the test is carried out with smoke. The respirator wearer should keep 
his/her eyes closed during the test, even if the respirator offers eye protection. 

After subject dons the respirator, tester visually inspects facepiece-to-face seal. If seal 
obviously leaks, test ends and mask is recorded as 'No Fit' on Form 4.6.1. Also, if 
employee is uncomfortable, the test ends. 

Generate smoke into the input of the harvard hood or a hole punched in the top of the 
closed plastic bag until smoke can be visually caected throughout the bag or hood. 

I 
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Instruct employee to put hisher head into the bag or hood and breathe shallowly 
during a short (30-60 seconds) sedentary period.. If no leakage is detected during 
sedentary period, instruct employee to perform various exercises simulating, as nearly 
as possible, work conditions (Le., talking, running in place, turning head from side to 
side, nodding head up and down, bending over) while breathing normally. 

. 

If respirator wearer detects the penetration of the smoke into the respirator during the 
test, the wearer should be permitted to readjust the seal of the respirator and be 
retested. 

tf the respirator wearer again detects the penetration of smoke into the respirator 
during testing, end the test, record that respirator as 'No Fit' on Form 4.6.1, and 
remove the respirator from the employee. Visually inspect the sealing surface. lf any 
doubt exists about the respirator or cartridges, test a duplicate to assure that leakage 
was due to the facepiece-to-face seal. 

If the employee is unable to detect the penetration of smoke during the test, the wearer 
has achieved a satisfactory fit with the respirator. This should be recorded by making a 
check under Irritant Smoke - 'FIT' - on Form 4.6.1, 

Physical Conditions for Respirator Wearers 
In addition to passing the baseline medical examination, obtaining the physician's approval 
for respirator use, and passing fit tests described above, potential respirator users should 
be aware of the following conditions for respirator use. 

Excessive facial hair or other conditions that interfere with the proper sealing of the 
respirator shall disqualify the employee from using a respirator. 

Employees with prescription eyeglasses or contact lenses who are required to wear a 
full-face respirator shall use special frames for their glasses that do not interfere with 
the facepiece seal. Contact lenses are not permitted for any field work or respirator 
use; when using a half-face respirator, the employee must use prescription safety 
glasses. 

FORMS 
The following form is included with this SOP: 

Form 4.6.1 , Respirator Fit Test Record 



I I 

Instructions for Form 4.6.1, Respirator Fit Test Record 

Name: 

Date: 

Organization: 

Location: 

Respirator: 
(make and model) 

Size: 

Cartridge Type: 

Facial. Hair: 

Corrective Lenses: 

Fit/No Fit: 

Comments: 

Fit Tester/Ttle/ 
Organization: 

Name of person being fit tested 

Date of fit test 

Company or affiliation of person being fit-tested 

Place where test is conducted 

Self explanatory 

Respirator size 
(usually small, medium, or large) 

Self explanatory. 

Check yes ('Y') or no (IN') to indicate the presence or 
absence of facial hair (mustache, beard, etc.) which 
may interfere with facepiece-to-face seal 

. 

Check yes ('Y') or no ('N') to indicate whether or not 
the test subject wears prescription glasses or contact 
lenses 

Check the appropriate line for respirator fit or no fit for 
the isoamyl acetate and irritant smoke test. If  an 
odorous vapor other than isoamyl acetate is used, 
record what odorous material is used in the 'other' 
column and check the appropriate 'fit' or 'no fit' row. 

Self explanatory 

Self explanatory 

5 



Respirator FIT Test Record e 
NAME DATE 

0 R GAN IZATl 0 N 

LOCATION 

RESPIRATOR (MAKE AND MODEL) SIZE 

CARTRIDGE TYPE 

FACIAL HAIR* 

CORRECTIVE y- N- 
LENSES'* 

NOFIT 

(glasses or 
contacts) 

.. Results 

IsoAmyl 
Acetate 

Irritant 
Smoke Other 

- 

COMMENTS: 

FIT TESTER TITLE ORGANIZATION 

* 

@ ** 

Excessive facial hair or other conditions that interfere with proper sealing of the 
respirator shall disqualify the applicant. 
Individuals with prescription eyeglasses who are required to wear a full-face 
respirator shall use special frames for their glasses that do not interfere with the 
facepiece seal. Contact lenses are not permitted for respirator work. 

6 
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HEALTH AND SAFETY MANAGE3 

OBJECTIVE 
This standard operating procedure describes the protocol for development of operation, 
calibrations and maintenance procedures for all monitoring equipment without specific 
SOPs. The objective of the SOP is to ensure that valid and consistent reaaings are 
produced from all field hazard exposure monitoring instruments operated by JacoDs 
Engineering Group Inc. personnel. 

- 

APPLICABIW 
This SOP will be followed by all personnel operating, calibrating and maintaining field 
exposure monitoring equipment for Jacobs Engineering Group Inc. except the Tip I t  ana 
HNu PI 101 presented in SOPs -6.1 and.6.2 respectively and any other implemented field 
monitoring equipment SOPS. 

PROGRAM ADMINISTRATION 
The Health and Safetv Manaaer is responsible for auditing monitoring e3upmer.: 
procedures for compliance with this procedure. 

The Proaram Health and Safetv Manaaer or Reqional Safetv Coordinator is responsible for 
development and approval of all monitoring equipment procedures aeveloped under this 
SOP. 

The Equipment Officer is responsible for calibrating and maintaining all monitoring 
equipment under his/her jurisdiction. 

PROCEDURE 
A set of equipment specific procedures shall be developed detailing the operation, 
calibration and maintenance of each field monitoring equipment type. The procedure shall 
be consistent with the manufacturers specifications. 
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Operative procedures shall include the applications and use limitations of the equipment 
and any battery recharging instructions. 

Calibration procedures shall include all equipment and supply needs, any calibration gas 
required and calibration frequency. Maintenance procedures shall differentiate field 
maintenance, Equipment Officers manufacturer maintenance issues and expected 
frequency for routine maintenance. 

a 
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, - - OBJECTIVE 
This standard operating procedure describes the procedures for operation, calibration and 
maintenance of the HNu PI101 Portable Photoionizer. The objective of the SOP is to 
ensure that valid and consistent readings are produced from all HNu PI101 instruments 
operated by Jacobs Engineering Group Inc. personnel. 

A P P U C A B I U N  
This SOP will be followed by all personnel operating, calibrating and maintaining the PI1 01 
for Jacobs Engineering Group Inc. e 
REFERENCES 
"Instruction Manual for Model PI1 01 Portable Photoionizet', HNu Systems, Inc., 1986 

PROGRAM ADMINISTRATION 
The Health and Safetv Manaqer. is respons.i.ble . for auditing monitoring equipment 
procedures for compliance with this procedure. 

The Equipment Officer is responsible for calibrating and maintaining regional field 
monitoring equipment, as well as scheduling maintenance service for equipment which 
requires specialized and/or manufacturer-provided periodic maintenance. 

EQUIPMENT 
HNu PI1 01 portable photoionizer with probe 
HNu Benzene (reference) span gas 
Regulator for span gas cylinder 
Tubing to connect regulator, HNu photoionizer, and flowmeter 
3-way connector 
Flow meter 
Charger 

PRINCIPLE OF OPERATION 
The analyzer measures the concentration of trace gases present in the atmosphere by 
photoionization. Photoionization occurs when an atom Or molecule absorbs a photon of 
sufficient energy to release an electron and become a positive ion. This will occur when the 
ionization potential of the molecule in electron volts (ev) is less than the energy of the 

. . 



JACOBS ENGINEERING GROUP INC. 
CORPORATE HEALTH AND SAFETY MANUAL 

OPERATION, CALIBRATION AND MAINTENANCE 
OF MONITORING EQUIPMENT 

PORTABLE PHOTOIONIZER - HNu PI101 
SOP NO. 6.2 

REVISION NO. 1 
DATE 2/91 
PAGE 2 OF 8 

photon. The source of photons is an ultraviolet lamp with an energy of either 9.5, 10.2 or 
1 1.7 ev. 

Sample gases enter the instrument probe through an inlet into the'ion chamber and are 
exposed to photons .emanating from the ultraviolet lamp. Ionization occurs for those 
molecules having ionization potentials near to or less than that of the lamp. 

A positive-biased polarizing electrode causes these positive ions to travel to a collector 
electrode in the chamber. Thus the ions create an electrical current which is amplified and 
displayed on the meter. 

This is proportional to the concentration of trace gas present in the ion chamber and to the 
sensitivrty of that gas to photoionization. 

In service, the analyzer is first calibrated with a gas of known composition equal, close to or 
representative of that to be measured. 

Refer to the instruction manual for additional information about ionization potentials and 
ionization sensitivities of specific compounds.- 

Care must be taken to select the probe with enough energy to ionize the compound of 
interest. If the compound has an ionization potential greater than 11.7 eV it may not be 
detected by either probe. 

OPERATING PROCEDURES 
The following procedures are to be used in operating the analyzer: 

1. 

2. 

Unclamp the cover from the main readout assembly. 

Remove the inner lid from the cover by pulling out the two fasteners. The probe 
extension is stored inside the lid. 

3. Connect the probe cable plug to the 12 pin keyed socket on the readout assembly 
panel. Carefully match the alignment slot in the plug to the key in the connector. 
Screw down the probe connector until a distinct snap and lock is felt. 

4. Screw the probe extension into the probe end cap. The probe may be used without 
the extension if desired. 

5. Set the SPAN control for the probe being used (1 0.2, 9.5, or 11.7 ev) as specified by 
the initial factory calibration or by subsequent calibrations. If the instrument has 
already been calibrated using the SPAN control, do not change this setting. 
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Turn the function switch to the BATT (battery check) position. The needle on the 
meter will go to the green zone if the battery is fully charged. If the needle is below 
the green arc or if the Low Battery Indicator comes on, the battery must be 
recharged before the analyzer is used. 

Turn. the function switch to the STANDBY position. Turn the zero adjustment until 
- the meter needle is at zero. 

6. 

7. 

8. Calibrate the instrument daily as described below. 
operating range is desirable. 

Calibration on the selected 

9. Turn the function switch to the appropriate operating position. Start with the 0-2000 
position and then switch to the more sensitive ranges. The UV light source should 
be on, confirmed by briefly looking into the probe to observe a purple glow from the 
lamp. 

Warninq: Do not look at the light source closer than 6 inches with unprotected 
eyes. Observe only if necessary, then only briefly. Continued exposure to 
ultraviolet energy generated by the light source can be harmful to eyesight.. . ~ 

10. 

11. 

The analyzer is now operational. 

Hold the probe so that the extension is at the point where the measurement is to be 
made. The instrument measures the concentration by drawing the gas in at the end 
of the extension, through the ionization chamber, and out the handle end of the 
probe. 

Warninq The instrument measures gases in the vicinity of the operator and a high 
reading when measuring toxic or explosive gases should be cause for action for 
operator safety. 

Take the reading or readings as desired taking into account that air currents or 
drafts in the vicinity of the probe tip may cause fluctuations in readings. Change the 
ranges as required. 

Check battery condition as required. If the Low Battery Indicator comes on, turn 
analyzer off  and recharge. 

12. 

13. 

Caution: Use only in an emergency with a low battery when on battery charge. 

After completion of use, check battery condition as described in paragraph 6. 14. 
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15. 

16. 

Tun hnction sMch  to OFF position. 

When not operating, leave analyzer in assembled condition, and connected to 
battery charger. 

When transporting, disassemble probe and extension from readout assembly and 
return equipment to its stored condition. 

In case of emergency, turn function switch to OFF position. 

17. 

18. 

Battery Charge 
Check the battery charge as described above under Operating Procedures during each 
period of operation, at least once daily. If the battery is low as indicated by the meter 
reading or the warning indicator, it is necessary to recharge the battery. 

To charge the battery, first insert the mini phone plug of the charger into the jack, on the 
side of the bezel adjacent to the meter. Then insert the charger plug into a 120 or 230 V AC 
single phase, 50-60 cycle outlet. To ensure that the charger is functioning, turn the function 
switch to the battery check (BATT) position. The meter should deflect full scale if the 
charger is working and connections properly made. For normal battery charging, leave the 
function switch in the OFF position. 

The analyzer can be operated, however, while recharging by turning the function switch to 
the desired position. Such usage will extend the time required to completely recharge the 
battery. The battery charger is not Div. II approved. 

NOTE: It is necessary to connect the probe assembly before turning on the instrument and 
re-charging. Without following this procedure the instrument will not show battery check. 

CAUBRATlON 
Calibration should be performed before and atter every use of the HNu and daily when the 
HNu is used more than one day. 

Span Gas 
1. The method of sampling the calibration gas is illustrated in Figure 6.1. Connect the 

cylinder to one leg of the tee,'a flow meter to the opposite leg, and the probe to the 
third leg. The flow meter does not require a Valve. If there is a valve, it must be left 
wide open. The flowmeter is only to indicate excess flow. Adjust the flow from the 
regulator such that only a little excess flow is registered at the flowmeter. 

' 
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a 

This insures that the PI 101 sees the calibration gas at atmospheric pressures and 
ambient temperature. 

2. Usage - Generally, a gas cylinder should not be used below 200-300 psi as pressure 
effects could cause concentration variations. The cylinder should not be used past 
the recommended age of the contents as indicated by the manufacturer. In case of 
difficulty, verify the contents and concentration of the gas cylinder. 

3. Alternate means of calibration are possible. For more information contact the HNU 
Service Department. 

Probe 
1. Identify the probe by the lamp label. If a question exists, disassemble the probe and - 

inspect the lamp. The energy of the lamp is etched into the glass envelope. a 
2. Connect the probe to the readout assembly, making sure the red interlock switch IS 

depressed by the ring on the connector. 

3. Set the SPAN pot to the proper value for the probe being calibrated Refer to the 
calibration memo-accompanying the probe. .- - - 

4. Check the Ionization Potential (IP) of the calibration gas to be used. The IP of the 
calibration gas must be at or below the IP of the lamp. 

.. . 

5. Proceed with the calibration as described below. Check the calibration memo for 
specific data. If any questions develop, call the HNU representative. 

6. NOTE: The 11.7 eV lamp has a special cleaning compound. Do not use water or 
any other cleaning compound with the 11.7 eV lamp. Do not interchange ion 
chambers, amplifier boards or lamps between probes. UV Lamp and Ion Chamber 
Cleaning Procedures are presented below. 

Procedure 
1. Battery Check - Turn the function switch to B A n .  The needle should be in the 

green region. If not, recharge the battery. 

a 
2. Zero set - Turn the function switch to STANDBY. In this position the lamp is, OFF 

and no signal is generated. Set the zero point with the ZERO set control. The zero 
can also be set with the function switch on the XI position and using a 
"Hydrocarbon-free" air. In this case "negative" readings are possible if the analyzer 
measures a cleaner sample when in service. 



JACOBS ENGINEERING GROUP IhC. 
CORPORATE HEALm AND SAFEN MANUAL’ 

OPERATION, CALIBRATION AND MAINTENANCE 
OF MONITORING EQUIPMENT 

SOP NO. 6.2 
PORTABLE PHOTOIONIZER - HNu PI101 

REVISION NO. 1 
DATE 2/91 
PAGE 6 OF 8 

3. Set the function switch to the 0-20 range and note the meter reading. Adjust the 
SPAN control setting as required to read the ppm concentration of the standard. 
Recheck the zero setting (step 2). If readjustment is needed, repeat step 3. This 
gives a two-point calibration: zero and the gas standard point. Additional 
calibration points can be generated by dilution of the standard with zero air if 
desired. 

Lamp cleaning - If the span setting resulting from calibration is 0.0 or if calibration 
cannot be achieved, then the lamp must be cleaned. 

4. 

5. Lamp replacement - If the lamp output is too low or i f  the lamp has failed, it must be 
replaced. 

MAINTENANCE 
Maintenance of the analyzer consists of cleaning the lamp and ion chamber, replacement 
of the lamp or other component parts or subassemblies. Lamp and ion chamber cleaning 
is described below. Refer to the Instruction Manual for replacement procedures. 

Waminq: Turn the. function switch on. the control panel. to the. OFF position before any 
disassembly. Otherwise, high voltage of 1200 V DC will be present. 

Waminq: Use great care when operating the analyzer with the readout assembly outside its 
case due to the presence of 1200 V DC. 

Warninq: Do not look at the light source from any closer than 6 inches with unprotected 
eyes. Observe only briefly. Continued exposure to ultraviolet energy generated by the light 
source can be harmful to eyesight. 

Caution: Amplifier and 
components are selected for a specific eV lamp. A probe with the wrong lamp will not 
operate properly. 

Do not interchange lamps of different eV ratings in a probe. 

UV Lamp and Ion Chamber Cleaninq 

During periods of operation of the analyzer, dust of other foreign matter could be drawn 
into the probe forming deposits on the surface of the UV lamp or in the ion chamber. This 
condition is indicated by meter readings that are low, erratic, unstable, non-repeatable, or 
drifting, or show apparent moisture sensitivrty. These deposits interfere with the ionization 
process and cause erroneous readings. Check for this condition monthly or as required. 
Cleaning can be accomplished as follows: 
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A. Disassemble the probe and remove the lamp and ion chamber (refer to Instruction 
Manual). Exercise great care in doing so to prevent inadvertent damage to these 
components. 

First check the lamp window for fouling by looking at the surface at an incident 
angle. Any deposits, films or discoloration may interfere with the ionization process. 
Clean the window as follows: 

B. 

1. 9.5 and 10.2 eV lamps. 

a) First clean by rubbing gently with lens tissue dipped in a detergent 
.. . solution. 

b) If this does not remove deposit, apply a small amount of HNU 
cleaning compound (PA101534) directly onto the lends of the lamp 
and spread evenly over surface with a non-abrasive tissue (e.9. Kim- 
Wipe) or a lens tissue. 

Wipe off compound with a new tissue. 

Rinse with warm water (about 80 degrees F) or damp tissue to 
remove all traces of grit or oils and any static charge that may have 
built up on the lens. Dry with new tissue. 

, 

c) 

d) 

e) 

1) 

Reinstall lamp in detector and check analyzer operation. 

If performance is still not satisfactory replace the lamp. 

2. 11.7 eV lamp 

a) Clean by putting a freon or chlorinated organic solvent on a tissue 
and rubbing gently. 

b) DO NOT CLEAN THIS LAMP WITH WATER OR ANY WATER 
MISCIBLE SOLVENTS (methanol or acetone). It will damage the 
lamp. 

DO NOT USE THE CLEANING COMPOUND used for the 9.5 and 10.2 
eV lamps under any circumstances on the 11.7 eV lamp. 

C) 
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C. Then inspect the ion chamber for dust or particulate deposits. If such matter is 
present, the chamber can be cleaned by removing the outer Teflon ring, and the 
four screws holding the retaining ring. Carefully move the retaining ring aside 
(NOTE: this is soldered) and remove the screen. A tissue or cotton swab,. dry or 
wetted with methanol, can be used to clean off any stubborn deposits. The 
assembly can also be gently swirled in methanol and dried gently at 50-60 degrees 
C for approximately a half hour. No liquid must be present at reassembly as this 
would affect the performance. Do not clean the ion chamber with the HNU cleaning 
compound cited above in paragraph 8.1 .b). 

, 

. 

D. Reassemble the probe and check analyzer operation. 

E. If performance is still not satisfactory replace the lamp. 
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PERSONAL AIR MONITORING 

OBJECTIVE 
1.1 This Standard Operating Procedure provides the minimum procedures to  be 

followed when conducting personal monitoring ,'at hazardous waste 
operations sites. 

APPLICABILITY 
2.1 This procedure applies to  all employees and on-site hazardous waste 

operations covered by the Jacobs Health and Safety Program. 

REFERENCES 
3.1 OSHA, Technical Manual, Volume V1 

OSHA 3058, Chapter 1 - Personal Sampling for Air Contaminants, 1990. 

. _. _ _  - 
RESPONSIBILITIES 
4.1 The Healrh and Safety Manager (HSM) is responsible for auditing for 

adherence to  procedures during field operations, unless such authority IS 
delegated. 

4.2 The Program Health and Safery Manger (PHSM) is responsible for ensuring 
that al l  on-site personnel are aware of such monitoring requirements and 
that all personnel have the knowledge to  perform operations necessary TO 
conduct such monitoring. 

4.3 The Sire Manager (SM) shall implement. this SOP. onsight. 

4.4 The Site Health and Safety Officer (SHSO) is responsible for the 
performance of on-site personal monitoring and the reponing that  
accompanies it. 

PROCEDURE 
5.1 

. .  

5 -2 

5.3 

Air monitoring of personnel shall be performed to  identify and quantify 
airborne levels of hazardous substances in order t o  evaluate the appropriate 
level of employee protection needed on-site. It is performed also t o  
determine if additional medical monitoring is needed, and t o  determine if a 
change in work practices or engineering controls is needed. 

Personal monitoring shall be conducted on job functions with the potential 
for exposure to  hazardous atmospheres or if monitoring data is available, 
when personnel may be exposed t o  airborne contaminants a t  greater than 
25% of the  individual PEL. 

Personal monitoring shall focus on the Potentially highest exposed 
employees in each job classification. Sampling shall be representative for 
that job classification. 
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5.4 

5.5 

5.6 

Sampling shall be sufficient t o  determine a time weighted value in 
accordance with the appropriate OSHA or NlOSH standard. 

The OSHA Technical Manual procedures shall be followed for personal air 
sampling (enclosed in Appendix A)., OSHA or NIOSH analytical methods 
shall be used. 

Employees shall. be notified in writing of the results of tneir personal 
monitoring and copies shall be maintained with employee's monthly 
exposure records. For any results above PELS; specific corrective action 
measures must be inciuded and implemented on site. 
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I i . APPENDIX A 

OCCUPATIONAL S A F E ”  AND HEALTH ADMINISTRATION TECHNICAL MANUAL 
CHAPTER 1 - PERSONAL SAMPLING FOR AIR CONTAMINANTS 

fIssued by OSHA Insrmction CPL 2-2208. Febmary.5. 1990; Amended by CPL 2- 
2.208 CH-I, November 13, 1990) 

A. Ccncrrl 
1. Unnecessary air sampling can tie up laboratory 

resources and produa delays in reponing results of ntc-  
cssary sampling. E ~ a l ~ a t c  the potential for employee 
overexposun through observation and screening samples 
before any partial or full-shift air rampiing is conducld. 
Do not overexpose the employee to gather a sample. 
2 Screening with ponable monitors. gnvirnevic sam- 

pling, or detector tubes can be wed to evaluate the fol- 
lowing: .. . . 

a. Proccrsa. such as eltctrqnic soldering. 
b. E x p o s u ~  to substan& with exceptionally ,high 

PEL (Permissible Exposure Limits) in relatively dust- 
free atmosphere, e+. femc .oxide and aluminum oxide. 

c. Intermitten; procuses with substances without 
S7€L (Short Term Exposure Limits) 

d. Engineering controls. work praaiczs. or isolation of 
proces. 

e. The need for CSHO protection 
3. Take a sufficient number of samples to obtain a 

representative cstimate of exposure. Conlaminant con- 
centrations vary seasonally. with wcather. with produc- 
tion levels. and in a single location or job class. 

4. The number of samples taken depends on the enor 
of measurement and differences in results. Consult. the 
NIOSH Occupational Exposure Sampling ‘Strategy 
Manual for further information. 

5. If the employer has  conduqed air sampling and 
monitonng in the past. review the records. 

6. Bulk Samples are often required to assist the Salt 
Lake City Lab in the proper analysis of field samples. 
(See the Sample Shipping and Handling Chapter.) 
Some conm.minanrs which fall into t h e e  categories in- 
clude: 

. ., . . 

- silica. - ponland cement. - asbestos - mineral oil and oil mist - chlorodiphenyl. - hydrogenated terphenyls. and - chlorinated camphene - fugitive grain dust - explasibility testing. 
B. Gcncrrl Sampling Procedures 
1. Screen the sampling area using detector tubes. if 

appropriate. Determine the appropriate sampling tech- 
nique (see Section C and the Chemical Information 
Manual). Prepare and calibrate the equipment and pre. 
pare the filter media (Section F). 

2 Select the employee to be sampled and discuss the 
purpose of the sampling. Inform the employee when and 
where the equipment will be removed. Stress the impor- 
tan= of not removing or tampering with the sampling 
equipment. Turn off or remove sampling pumps before 
an employee leaves a potentially contaminated area 
(such as when he/she goes to lunch or on a break). 

3. Instruct the employee to notify the supervisor or the ,  
CSHO if the sampler rquircs  temporary removal. 

4. P l a a  the sampling equipment on the employee so 
that it dots not interfere with work performance. 

5. Attach the collection device (filter casette. char- 
coal tube. etc.) to the shirt collar or as close as practical 
to the nase and mouth of the employee. i.e.. in a hemi-. 
sphere forward of the shoulders with a radius oi  approxi- 
mately 6 to 9 inches. 
The inlet should always be in a downward vertical 

position to avoid gross contamination. Position the excess 
tubing so as not to interfere with the work of the empiok- 

6. Turn on the pump and record the starting time. 
7. Observe the pump operation for a short time 3iier 

starting to make sure it is operating correctly. 
-. ’- 8; Record’”the-Znformation required bv the Air Sam- 

pling Data Form (OSHA-9IA) .  
9. Cbcck pump status crew two boun. More freauenr 

checks may be necessary with heavy filter loaoing. En- 
sure that :he sampier.is still asscmolcd properiv ana tha t  
the hose has not become plncncd or detached from the  
c a s e ~ t e  or the pump. For filters. observe for symmetrical 
deposition. finger prints. or large panicles. ctc. Record 
the flow rate. 

IO. Periodically monitor the employee throughout the 
work day to ensure that sample integrity is maintained 
and cyclical activities and work practices arc identined. 

11. Take photographs. as appropriate, and detailed 
not6 concerning visible airborne conurninants. work 
practiur. potential interferences. movements. and other 
conditions to assist in determining appropriate engineer- 
ing controls. 
It Prepare a blank(s) during the sample period for 

each type of sample collected. see the Sample Shipping 
and Handling Chapter. For any given analvris. one blank 
will suffice for up to 20 samples collected. except for 
asbestos which requires a minimum of two field blank. 
These blanks may include opened but unrcred charcoal 
tubes. and so fonh. 

ce. 
. 

- 



13. Before rem&ng the pump at the end of the sam- 
ple period. check the flow rate to ensure that the rotame- 
ter ball is still at the caiibratcd mark (if there is a pump 
rotameter). If the ball is no longer a t  the mark. record 
the pump rotameter reading. 

14. Turn off the pump and recard the ending time. 
IS. Remove the ~llection device from the pump and 

seal it with an OSHA-21 as soon as possible. The seal 
should be atucficd across sample inlet and outlet SO that 
urnpcnng is not possible. (See Figures 1 -la and 1-1 b.) 

Figure 1-1a. Improperly sealed 
cassette allows access to inlet and 
outlet pons after sample has been I taken. 

Figure 1-1 b. Properly sealed 
cassette covenng inlet and outlet pons 
prwdes for sample secuMy. 

c 

16. Prepare the samples ior mailing to the Salt Lake 
City Analvttcal Laboratory (SLCAL) for analysis. (See 
Chapter 9 . )  

17. Recalibrate pumps after each day of sampling 
(before charging). 

18. For unusual sampling conditions. such as wide 
temperature and pressure diffcrcnccs from the calibra- 
tion conditions. call the regional technical support sec- 
tion. 

C. Sampling Techniques 
1. Detector Tube 
a. Each pump should k leak-tested ;t:iorc rue. 
b. Calibrate the dercctct tube pump I: proper volume 

at Icast quanerly or 31::- 100 t u b .  (Sa Appendix 
1 -A.) 

Z Toal D m  'd Mctd Fume 
a. Collect total dust on a pre-weighed. low-ash polwi- 

nyl chloride filter at a flow rate of aoout 2 liters per 
minute (Ipmr. depending on the rate required IO   re vent 
overloading. 

b. Collect metal fumes on a 0.8 micron mixed cellulase 
ester filter at a flow rate of approximately 1.5 lpm. not to 
exceed 2.0 lom. When the gravimetnc weight nee& to 
k determined for welding fuma.  collect these fumis on 
a low-ash polyvinyl chloride filter. 

c. Take care to avoid any overloading of the filter. as 
evidenced by any loosc particulate. 

d. Calibrate personal sampling pumps before and after 
each d a y  of sampling, using a bubble meter method 
(electronic or mechanical) or the precision roramcter 
method (that has been calibrated against a bubble me- 
ter). as described in Section E. 

e. Weigh PVC filters before and after taking the sam- 
ple. See Section F. 

3. Rapirrble- Dust 
a. Collect respirable dust using a clean cyclone 

equipped with a prt-weighed low-ash polyvinyl chloride 
filter at  a flow rare of 1.7 = 0.2 lpm. 

b. Collei: silica only as a respirable dust. A bulk sam- 
ple should be submitted to the Salt Lake City Anaiyticai 
La boraiory . 

c. A11 filters ,used shall be pre-weighed and post- 
weighed. 

d. Colibrorion Procedures 
( 1 ) Do the calibration at  the pressure and temperature 

where the sampling is to k conducted. 
( 3 For respirable dust sampling using a cyclone or for 

total dust samoling using an open fact filter ~ ~ c t t e .  set 
up the calibration apparatus as shown in Figure 1 -10. 

( 3 )  Place the open fact filter assct te  or cyclone as- 
sembly in a I-liter jar. The jar is provided with a special 
cover. 

(41 Connect the tubing from the electronic bubble 
meter to the inlet of the jar. 

( 5 )  Connect the tubing from the outlet of the cyclone 
holder assembly or from the filter cassette to the outiet 
of the jar and then to the sampling pump. 

( 6 )  Calibrate the pump. The calibration rcadin.gs m u t  
k within 5% of each other. 

e. Cyclone clcanmg 

a 



( I  1 Unscrew the gnt pot from the cyclone. Empty the 
gnt pot by turning it upside down and tappmg 11 gently 
on a solid surface. 

(2) Clean the cyclone thoroughly and gently after 
each use in wann soapy water or. preferably. wash in an 
ultrasonic bath. Rinse thoroughly in cican water. shake 
off cxccss water, and set aside to dry before reassembly. 
Never insen anything into the cyclone dunng cleaning. 
Set Figure 1-2. 

0 

3 HOLDER 
ASSEMBLY --WPPER BRACKET 

&FLOW rsSEM0LY CONNECTOR 

I I  .-u 

FILTER F I L s U P P O R T  PAD 
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>COUPLER 
VORTEX FINDER 

CROCODILE 
CLIP t 

CYCLONE 

LOWER BRACKET 

SAMPLING 
UNE 

GRIT P O T - - -  

. .  , . . .  [ ~. 

4 LOCKING NUT 

. _  ..... . . . . ”. ._. ~ 

Figure 1-2 The cyclone (chamber) of 
the cydone assembly Is sensnhre to 
smirches. 

(3) Inspect the cyclone parts for signs of wear or 
damage. such as swnng. rifling, or a loose coupler. Re- 
place the units or parrs if they appear damaged. 

(4 )  Leak test the cyclone at least once a month with 

(S) Detaiied instructions on leak cestrng are avaiiable 

4 . O r g . m ~  Vapon urd Cases 
a. Organic vapors and gases may be collected on acti- 

vated charcoal. silica gel. or other aasorption tubes using 
low flow pumps. 

b. Immediately before sampling. break off the ends of 
the charcoal tube so as to provrdc an opening approxi- 
mately one-half the internal dlametcr of the tube. Wear 
eye protection when breaking ends. Use tube holders. if  

available. to minirmze the hazards of broken glass. Do 
not w the charging inlet or the exhaust outlet of the 
pump to break the ends of the charcoal tubes. See Figure 
1-3. charcoal tube. 

regular usage. 

from the Dircaorate of Technical Support. 

Figure 1-3. A charcoal or ‘C’4ube 
with glass-sealed e n d s  and 
NIOSH-approved caps IS shown 

c. Use the smaller section of the charcoal ~ u b e  as a 
back-up and position i t  near the samoiing pumo The 
charcoal tube shall be held or attached In an aporoxl- 
matcly vertical position with the inlet elther up  or oown 
during sampling. 

d. Draw the air to be sampled directlv into the inier 0 1  

the charcoal tube. This air is not to be passed througn 
any hose or tubing before entering the charcoal I U D ~  

e. Cap the charcoal tube with the supplied plastic caps 
imrnedlately after sampling and seal with an OSHA-: 1 
as soon as possible. (See Figures I-4a and l 4 b .  C-tube 
seal.) Do not ship with bulk material. 



Figure 1-4r. Conectry. sealed 
'C'-Tube. Sample is completely 
enclosed in the seal and no tarnpenng I is possible. 

f. For other adsorption tubes. follow the same proce- 
dures as those for the charcoal tube. with the following 
exccptlons: 

( 1 )  Tuba m a y  k furnuhed by SLCAL with either 
caps or flame-sealed glass ends. If  using the cappea ver- 
sion. simply uncap dunng the sampling penod and recap 
at the end of the sampling period. 

(2) T h e  ends of the Aamescaled glass tubes are b r e  
ken at the kqnn ing  of the sampling pcnod and capped 
at  the end of the sampling penod. 

g. For organic vapors and gases. IOU dow pumps are 
rquired.  Refer to the Chemical Information Manual to 
determine the appropriate flow rates recommenoed for 
specific chemicals. 

h. With sorbent tuks. flow rates may have to k low- 
ered- or smaller air volumes I Ih the maximum I used wnen 
there i s  high humidity (above 90%) in the sampling area 
or rclativelv hign concentrations oi other organic vapors. 

I .  Calibration Procedures 
( 1 )  Set up the calibration apparatus as shown in Fig- 

ure 1-9 replacing the cassette with the solid sorbent t u k  
to k used in the sampling (e.g.. charcoal. silica gel. 
etc.). I f  a sampling protocol requires the UK of two 
charcoal tubes. then the calibration train must include 
two charcoal tubes. The air flow must be in the direction 
of the arrow on the t u k .  
(1) Calibrate the pump. 
5. Midget Impingem/ Bubblers 
a. Method 
( I ) Take care in preparing bubblers and irnoingers to 

see that fnts or tips are not damageo and that joins  can 
be securely tightened. 

(2 )  Rinse the impinger/bubbler. Figure 1-5. with the 
appropriate reagent (see the Chemical Information 
tClanual and Appendix I-D). Then. add the specified 
amount of thls reagent to the impingcr flask either in the 
ofice or at  the sampling location. i f  h b  containing tne 
reagent are transported. caps must k placed on the 
impinger stem and side arm. To prevent overflowing. do 

Figure 1-4b. lncofrecrly. sealed 
'C-Tube. End caos can be removed 
and sample integrity jeopardized 
wRhoUt disturbing the scat. 

~~ ~ 

not add over IO milliiiters of liquid to the midget imp 
ingers. 

F s u r e  1-5, A typical glass bubbler is [ illustrated. , , j 
13)  COIICCI contaminants in an impinger at  a maxi- 

mum flow rate of 1.0 Ipm. Contact the SLCAL pnor to 
collecting samples for dust counting. 

(4) The impinger may either be hand-held by the 
industnal hygienist or attached to the emplovce's cloth- 
ing using an impinger holster. In either case. i t  is very 
important that the impinger aoes not tilt. causing the 
reagent to flow down the side arm to the hose ana into 
the pump. 

NOTE Attach a trap in line to the pump. if possible. 
( 5 )  In  some instances. i t  will be necessary to add 

additional reagent during the sampling period to prevent 
the amount oi reagent from dropping below one-half of 
the original amount. 

( 6 )  After sampiing. remove the glass stopper and stem 
from IJC impingcr flask. 

( 7 )  Rinse the absorbing solution adhering to the out- 
side and inside of the stem directly into the impinper 



Aask with a small amount ( I  or 1 ml.) of the sampling 
reagent. Stopper the Aask tightly with the plastic cap 
provided or pour the contents of the Aask into a 20 cc. 
glass bottle. Rinse the Aask with a small amount ( 1 or 2 
ml.) of the reagent and pour the rinse solution into the 
bottle. Tape the cap shut to prevent i t  from coming loose 
due to vibration. If electrical tape is used. do not 
"stretch" tape since it will contract and loosen cap. 

b. Calibrarion Procedure 
( 1  ) Set up the calibration apparatus as shown in Fig- 

ure 1-9, replacing the cassette with the imping- 
er/bubbler filled with the amount of liquid reagent spcci- 
ficd in the sampling method. (Refer to Chemical Infor- 
mation Manual.) 

( 2 )  Connect the tubing from the electronic bubble 
meter to the inlet of the impinger/bubbler. 

( 3 )  Connect the outlet of the impinger/bubbler to the 
tubing to the pump. 

(4) Calibrate the pump at a maximum flow rate of 1 .O 
1 pm. 

6. Mailing 
Mail bulk; and air samples separately to avoid cross- 

contaminaiion. Pack the samples securely to avoid any 
rattle or shock damage (do not w expanded polysty- 
rene-"packrng"). Use bubble sheeting as paclung. Put 
identifying paperwork in every package. Do not send 
samples in plastic bags or in envelopes. Use OSHA Form 
91A. PRINT LEGIBLY ON ALL FORMS. See C h a p  
ter 9. 

7. Vapor Badges 
a. Passive diffusion sorbent badges. Figure 1-6. are 

useful for screening ana monitoring certain chemical ex- 
posures. especially vapors and gases. Few badges have 
been validztea for use in compliance. 

Figure 1-6. Vapor bddge shown has 
a clothing clip. 

b. Badges are available from the SLCAL to detect 
mercury. nitrous oxides. ethylene oxide. formaldehyae. 
ctc. 

c. Interfering substances should be noted. 
D. Special Sampling Procedures 
1. Asbestos 
a. Collect asbestos on a special 0.8 micrometer pore 

size. 25 mm diameter mixed cellulose ester filter. using a 
back-up pad. 

b. Use fully conductwe c a ~ ~ e t t t  with conductive exten- 
sion cowl. Figure 1-7. 

UIJt (I# I S  OlY@d 
C U C U d W m t N l l V  10 
kno tnc YII on 
ana tncacc. 

Figure 1-7. A standard asbestos I 
cassene (25mm I sealed propeny wrtn 1 
an OSHA 21 form ! 

__ 

c. Sample open face in worker's breathing zone. 
d. Assure that the bottom joint (between the extension 

and the conical black piece) of the cassette is sealed 
tightlv with a shnnk band or eleancal tape. Point the 
open end of the cassette down to minimize contamina- 
tion. 

e. Use a flow rate in the range of 0.5 to 2.5 liters per 
minute. One liter per minute is suggested for general 
sampling. Office environments allow flow rates oi up to 
2.5 Ipm. Calibrate pump before and after sampling. Gal. 
ibration may be done either as in figure 1-9 or I - I O .  Do 
not use nvlon or stainiess steel adaptors if in-line ( Figure 
1-9) calibration is done. 

f .  Sample for as long a time as possible without over- 
loading (obscunng) the filter. 

g. Submit 10% blanks. with a minimum in all cases of 
2 blanks. 

h. Where possible. collect and submit to the SLCAL a 
bulk sample oi  the matcnal suspected to be in the air. 



i. ,Mail bulks and air samples separately to avoid eras- 
contpmination. Pack the samoies securely to avoid any 
rattle or shock damage (do rrtl use expanded polysty- 
rene-"pachng"). Use bubble snecting as pachng. Put 
identifying paperrwork in every package. Do'not send 
samples in plastic bags or in envelopes. Use OSHA Form 
91A. PRINT LEGIBLY ON ALL FORMS. 

j. Instruct the employee to avoid knocking the cassette 
and to avoid rising a compressed air source that might 
dislodoe the sample. 

k. This procedure has k e n  revised as of May, 1989. 
For exaptional rampiing conditio- .or high flow rates. 
contact the SLCAL. More detailed instmaions can be 
obtained from SLCAL. 

2 S m p h g  for welding fa- 
a. When ampiing for welding fumes. the filter cas- 

sette must be placed inside the welding helmet to achieve 
an accurate characterizauon of the employee's exposure. 

b. Welding fume samples are normally taken using 37- 
mm filters and casettes: however. if these cassettes will 
not fit inside the helmet. 25-mm filten and cassettes can 
be used. Care must be 'uken not to overload the 25-mm. 
cassette when sampling. 

c. The Assistant Regional Administrator for Technical 
Suppon should be consulted in the case of any technical 
difficul ties. 
L Equipment Prepamtion and Calibration 
1. Replace alkaline batteries frequently (once a 

month). Also carry fresh replacement batteries with the 
equipment. 
2 Check the rechargeable Ni-Cad batteries in older 

pumps under load (e.g.. turn pump on and check voltage 
at charging jack) before use. 

3. Calibrate personal sampling pumps before and after 
eacn day of sampling. using either the eiectronrc bubble 
meter method or the prmsion rotameter method 4 that 
has Deen calibrated against a bubble meter). 

4. Elecrronic Row Glibmon 
a. These units arc high accuracy electronic bubble 

flowmeten that provide instantaneous air flow readings 
and a cumulative averaging of multiple samples. These 
calibraton measure the flow rate of gases and present 
the r a u l u  as volume per unit of time. 

b. These calibrators should be wed to calibrate all air 
sampling pump. ' 

c. See Appendix I-A for more details on this piece of 
equipment. 

5. When a sampling train requires an unusual combi-. 
nation of sampling media,(e.g.. glass fiber filter p rcad-  
ing impingcr). the same mcdia/devias should be in line 
during talibraiion. 

a. E fecrronic Bubble Meter Merhod 
( 1 )  Allow the pump to run 5 minutes prior to voltage 

check and calibration. 
(3 Assemble the poivstyrene cassette filter holder. 

using the appropriate filter for the sampling method. 
Compress cassette by using a mechanica. press or other 
means of applying pressure. Use shrink tape around cas- 
sette to m e r  joints and prevent leakage. If  a cassette 
adaptor is used. carc should be taken to ensure that it 
d o u  not come in a n t a c t  with the back 7 pad. 

NOlE When calibrating with a bubc.2 meter. the use 
of cassette adaptors.can,,cause moderate to severe p m -  
sure drop at  high flow rates in the sampling train. which 
will atfcct the calibration result. If  adaptors are used for 
sampling. then they should be used when calibrating. 

CAUIYON: Nylon adapten can rcstnt- x r  flow due to 
plugging' over time. Stainless s t n l  aaapters are pre- 
ferred. . . . .. .. - 

( 3 )  Connect the collection device. tubing. pump and 
calibration aoparatus as shown in Figures 1-9 and 1 - IO. 
cassette and cyclone sampren. r c s ~ c t i v e l ~ .  

Tubtnq 

Filter Carrenr 

Electronic 
Bubble 
Meter 

Personal 
Sarno~inq 
Pumo 

Figure 1-0. For calibration, the cassette Is aMctieb :o an dearonic bubble meter as * 

shown in the illustration. 



Bubble 
Meter 

Cyclone in 
Holder 
Assemblv 

1 Liter Bottte Sampitng Pump 

Figure 1-10, The cydone is calibrated by placing the cydone in a 1 liter vessel anached 
to an electronic bubble meter as illustrated above. 
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(4) A visual inspection should be made of all Tygon 
tubing connections. 

(5)  Wet the inside of the electronic flow cell with the 
supplied soap solution by pushing on the button several 
times. 

if available. to the appropriate flow rate setting. 
( 6 )  Turn on the pump and adjust the pump rotameter. 4D 
(7) Press the button on the electronic bubble meter. 

Visually capture a single bubble and electronically time 
the bubble. The accompanying printer will automatically 
record the calibration reading in liters per minute. 

(8 )  Repeat step 7 until two readings arc within 5%.  
( 9 )  While the pump is  still running. adjust the pump. 

if  ncccssarv. 
(10) Repeat the procedures described above for all 

pumps to be used for sampling. The same cassette and 
filter may be used for all calibrations involnng the same 
sampling method. 

b. Precision Roromcrcr Method The precision rotamc- 
tcr. Figure I - t I 1s a secondary calibration device. lf it is 
to be used in place of a pnmary device such as a bubble 
meter. care must be taken to ensure thar any introduced 
error will be minimal and noted. 

( 1 )  Replaang the Bubble Meter. The prcnsion rota- 
meter may be used for calibrating the personal sampling 
pump in lieu of a bubble meter provided i t  IS: 

( a )  Calibrated with an electronic bubble meter or a 
bubble meter. as descnbed in Appcndlx I-C. on a r e p -  
lar bass (at least monthly). 

m 

Figure 1-11. A single column 
precision rotameter can be used a 
secondary calibration device. 

(b )  Disassembled. cleaned a5 necessary. and re- 
calibrated. It should be used with cart to avoid dirt and 
dust contamination-which may affect the flow 

(c )  Not used at substantially different temperature 
and/or pressure from those conditions oresent when the 
rotameter was calibrated against the pnmarv source. 

(dl Used such that pressure drop across i t  is minimal. 
( 2 )  Unusual conditions. I f  altitude or temperature at 

the sampling site are substantially different from the 
calibration site. i t  is necessarv to calibrate the precision 
rotameter at the sampling site where the same conditions 
arc present. 



c. Manual Buret Bubble meter method. Set Appendix 
1 -c. 
F. Filter Weighing P d u n  
The stepby-step procedure for weighing filters de- 

pends on the m i r e  and model of the balance. Consult the 
manuiacturer's instnxtion  boo^ ior directions. In addi- 
tion. follow these guidelines: 

1. There shall be no rmolung or eating in the weighing 
area. All filters will k handled with t o n p  or tweezers. 
Do not handle the filters with bare hands. 

2. Dcssicate a11 filters at least 24 hours before weigh- 
ing and wmpling. Change dcuicant 'before it completely 
changes color (e.g, before blue dcuicant turns all pink). 
Evacuate deuicator with a sampling or vacuum pump. 

3. Zcm the ba l ana  prior to use. 
4. Calibate  the hknce prior to use and after wcry 

10 samples. 
5. Immediately prior to placement on the balance.. 

P ~ U  all filters over an ionization unit to remove static 
charges. (Return the unit after 12 months of w 10 the 
distributor for disporzl). 

6. Weigh all filters at least twice. 
a. I f  t h e e  is more than 0.005 milligram difference in 

the two weighings. reput the zero and calibration and 
reweigh the filter. 

b. If there' is less than 0.005 milligram difference in 
the two weighings. average the weights for the final 
weight. 

7. Record all the appropriate weighing information ( in  
ink) in the Weighing Log (OSHA-96). 
. 8. In  reassembling the caset te  assembly. remember to 
add the unweighed backup pad (Figure 1-12). 

9. When weighing the filter after sampling, d a i c a t e  
fint and include any loose material from an overloaded 
niter and cassette. 

NOTE At all t ima take care not to exert downward 
pressure on the weigning panrs). Such action may dam- 
age the weighing mecnanlsm. 

$ 8  
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APPENDIX I-A 

DETECfOR NBES/PUMPS 
Principle/Description 

1. Detector tube pumps are portable equipment which. 
when used with a vanetv of commcrclallv available de- 
tector tubes. are capable of measunng the concentra- 
tions of a wide variety of compounas in inoustrial a t m e  
rphercs. 

2. Operation consists of using the pump to draw a 
known volume of air through a detector tube designed to 
measure the amcentmuon of the substance of interest. 
The concentration is determined by a colorimetric 
change of an indicator which is present in the tube con- 
tents. 

3. Some of the more frequently used detector tuba 
arc available from the OSHA Cincinnati Lab (OCL) 
Most tubes can  be obtained locally. 
Appiiations/ Limits ti- 

l .  Detector tubes/pumps arc screening instruments 
which may k used LO-measure over 200 organic and 
inorganic gases and vapors or for leak detection. Some 
aerosols can also be determined. 

2. Detector tubes o i  a given brand are to be used onlv 
with a pumu oi the same orand. The tuocs arc calibrated 
specif~cally ior the same brand of pump and may give 
erroneous results if used with a pump oi anotncr brand. 

3. A limitation of manv detector tubes is the lack of 
specificity. Many indicators are not highly selective and 
can cross-react with other compounds. Manufacturers' 
manuals describc the effects of interiering contaminants. 

4. Another important consideration is sampling time. 
Detector tubes give onlv an instantaneous interpreration 
of environmental hazards. This m a y  be benencial in p 
tentially dangerous situations or when ceiling exposure 
determinations are sufficient. When long-term assess- 
ment of occupauonai enwmnmenrs is necesary. short- 
term detector tube meaSurements may not reflect time- 
weighted average levels of the hazardous substances pre- 
sent. 

5 .  Detector tubes normallv have a shelf-life at SS'C of 
I to 2 years. Refrigeration during storage lengthens the 
shelf-life. Outdated detector tubes \ i.e.. beyond the  
pnnted expiration date) should never be used. The 
OSHA Trjining 'Institute c a n  sometimes use these out- 
dated tubes for training purposes. 



Perfornpner Diu 
1. Specific manufacturers' models of .detector tubes 

are listed in the Chemical Information Manual. The 
specific tubes listed are designed to m e r  a concentration 
range that is near the PEL. Concentration ranges are 
tube-depenaent and can be anywhere from one-hun- 
dredth to several thousand ppm. The limits of detection 
depend on the particular detector tube. 

2. Accuracy ranges vary with each detector tube. 
3. The pump may be handheld during operation 

(weighing from,8 to 11 ounces). or it may be an aut+ 
matic typc (weighing about 4 pounds) which collects a 
sample using a preset number of pump strokes. A full 
pump stroke for either type of short-term pump has a 
volume of about 100 cc. 

4. in most cases when only one pump stroke is re- 
quired. sampling time is about one minute. Determina- 
tions for which more pump strokes are required take 
proportionately longer. 
Maiotemnce 

nati. Ohio for long-term maintenance. 
Leakage Test 

1 .  Each day prior to use. pcrfonn a pump leakage test 
by inserting an unopened deteaot tube into the pump 
and attempt to draw in 100 ml of air. After a few min- 
utes. check for pump leakage by examining pump com- 
prcssion'for bellows-typc pumps or return to resting pos;- 
tion for piston-type pumps. Automatic pumps 'should be 
tested according to the manufaaurer's instructions. 

2. In  the event of leakage which cannot be repaired in 
the held. send the pump to the OSHA Cincinnati Lab 
ratory for repair. 

3. Record that the leakage test was made on the Di- 
rect-Reading Data. Form (OSHA-93). 
Calibration T a t  

1. Calibrate the detector tube pump for proper volume 
measurement at least quarterly. 

- 2 .  Simpiv connect the pump directly to the bubble 
meter with a detector tube in-line. Use a detector tube 
and pump from the same manufacturer. 

3. Wet the inside of the 100 cc bubble meter with soap 
solution. 

4. For volume calibration. experiment to pet the soap 
bubble even with the zero ml mark of the buret. 

a. For piston-type pumps. pull the pump handle all the 
way out (full pump stroke) and note where the soap 
bubble stops: for kllows-type pumps. compress the bel- 
lows fully: for automatlc pumps. program the. pump to 
take a full pump stroke. For either type pump. the b u b  
ble should stop between the 95 cc and 105 cc marks. 
Allow 4 minutes for the pump to draw the full amount of 
air (This time interval varies wi th  the type of detector 
tube being used in-line with the calibration setup). 

b. Also check the volume for 50 cc (!i pump stroke) 
and 25 cc (I!& pump stroke) i f  pertinent. As in  Section I 
above. a = 5 percent error is permissible. I f  error is 
greater than = 5 percent. send the pump to OCL for 
repair ana recalibration. 

5 .  Record the calibration information required on the 
Calibration Log (OSHA--93). 

, .  

Contact the OSHA Calibration Laboratory in Cincin- 

- .. 

0 

. . .  .. . . .  

6. I t  may be n&.ccssary to clean or replace the rubber 
bung or tube holder i i  a large number oi t u b a  have been 
laken with the pump. 
Additional Information. 

1 .  Draeger. Model 3 1 (bellows) 
When checking the pump for leaks with an unopened 

tube. the bellows should not, be completeiy expanded 
after 10 minutes. 

1. Draeger. Quantimeter 1000. Model 1 (automatic) 
A battery pack is an Integral pan of this pump. The 

pack must be charged prior to initial use. One charge is 
good for 1000 pump strokes. Dunng heavy use. it should 
be recharged daily. If a "u" (undentoltage) message is 
continuously dispIaycd in the readout window of this 
pump, the battery pack should be immediately 
recharged. 

3. Mathaon-Kitagawa. Mddel 8 0 1 M O A  (piston) 
When checking the pump for leaks with an unopened 

tube. the pump handle should be pulled back' to the 
100-ml mark and locked. After 2 minutes. the handle 
should be released carefully. 1t should return to a point 
c6 mm from rcm or resting position. After taking 100 to 
200 samples. the pump should be cleaned and relubricat- 
cd. This involves removing the piston from the cylinder. 
removing the inlet and pressure-relief valve from the 
front end of the pump. cleaning. and'relubricating. 

4. Mine Safety Appliances. Samplair Pump. Model A. 
Pan No. 463998 (piston) 

The pump contains a flow-rate control orifice ptotcct- 
ed by a plastic filter which periodically needs to be cle- 
a n d  or replaced. To chcck the flow rate. the pump is 
connected to a buret and the piston is withdrawn to the 
IWmI position with no tube in the tube holder. After 
24-26 seconds 80 ml of air should be admitted to the 
pump. Every 6 months the piston should be relubricated 
with the oil provided. 

5 .  Sensidvne-Gasttc. Model 800. Pa r t  No .  
7010657-1- (piston1 . . - . . . . 

This pump can be checked for leaks as mentioned for 
the Kitagawa pump: however. the handle should be rc- 
lcasea after I minute. Periodic reiuarication oi the uumD 
head. the piston gasket. and the piston C ~ C K  valve I >  

needed and is usedependent. 
Special cornidemtiom 

I .  Detector tubes should be refrigerated when not in 
use to prolong shelf life. 

1. Detenor tubes should not be used when cold. They 
should be kept at room temperature or in a shin p K c t  
for one hour prior to use. 

3. Lubrication of the piston pump may be required if 
voiume error is greater than 5 percent. 

APPENDIX 1-8 

ELECTRONIC FLOW CALIBRATORS 
kcription 

I .  These units arc high accuracy electronic bubble 
flowmeters thar provide instanmcous air flow reaaings 
and 3 cumulative avcraeing of muitipie samoles. These 
calibrators measure the flow rate of gases and report 
voiume per unit of time. 
1. The timer is caoable of detecting a soao tilm at 80 

microsecond intervals. This speea allows unaer steady 



flow conditions an accuracy of + or -0.5% of any display 
reading. Repeatability is + or -0.5% of any display. 

3. The range with diKerent cells is from 1 cc/min to 
30 Lpm. 
4. Battery power will last 8 hours with continuous use. 

Charge for 16 hours. Can be operated from A/C charg- 
er. 
.M.intclunte of Calibrator 

1. Cleaning before use: 
Remove the flow cell and gently flush with tap water. 

The acrylic flow 4 1  can k,casi ly  scratched. Wipe with 
cloth. "only." Do not allow center t u x .  w h m  sensors 
detect soap film to be scratched or ge: diny. NEVER 
clean with ACETONE. Use only soap and warm water. 
When cleaning prior to storage. allow flow cell to air dry. 
I f  stubborn residue pcnistr. it is possibie 'to remove the 
bottom plate. Squirt a few drops of ;23p into the slot 
between base and Bow all to case removal. 

2. Leak Testing: 
The system should k leak checked at 6" H20 by 

connecting a manometer to the outlet boss and evacuate 
the inlet to 6" H20. No leakage should be observed. 
' 3. Verification of Calibration: 

The calibrator is factory calibrated using a standard 
traceable to National institute of Standards and Tech- 
nology. formerly a l led  the National Bureau of Stan- 
dards. (NESI. Attempu to vcriiv calibrator against a 
glass one liter burette should - -  conducted at IO00 
cc/min. for maximum accuraq . ne ca1ib:;;;or is linear 
throughout the entire range. 
Shipping/ Handliag 

I .  When transponing. especially by air. it is important 
tha t  one side of the seal tu& which connects the inlet 
and outlet boss. be removed for equalizing internal pres- 
sure within the calibrator. 

2. Do not transport unit with soap solution or storage 
tubing in place. 
Pi- ut& / warnine 

1 .  Avoid the use of chemical solvents on flow cell. 
calibrator case ana faceplate. Generally. soap and water 
w i l l  remove any din. 

2. Never pressurize the flow cell a t  any time with more 
than IS inches of water pressure. 

3. Do not charge batteries for longer than 16 hours. 
4. Do not l a v e  A / C  adapter,plugged into calibrator 

when not in use as this could damage the battery supply. 
5 .  Black close ntting covers help to reduce cvaporauon 

of soao in the flow cell when not in use. 
6. Do not store flow cell for a period of one week or 

longer with soap. Clean ana store dry. 
7 .  The Calibrator Soap is a Drcciselv concentrated and 

sterilized sorution formulated to provide a clean. friction- 
less soap film bubble over the wide. dvnamic range of the 

, 

calibrator. f i e  stcnle nature of the soap LS imponant In 
the prevention of residue buik&p m the flow cell e n t e r  
tube. which couid aw inacerate  readings. The use of 
any ocher soap is not M. 

APPENMX 1 4  

,MANUAL BURET BUBBLE TECHNIQUE 
When a sampling train r q u k  an unusual combina- 

tion of sampling media (e+. g h s  fiber filter prcaui ing 
impinger). the same media/- should be in line 
during calibration. Calibntc p ~ a a l  sampling pumps 
before and after each day of nmpting. 
Bobbk Meter Metbod 

1. Allow the ,pump to run 5 minutes prior to voltage 
check and calibration. ' 

2. Assemble the polystymtc cassette filter holder us- 
ing the appropriate filter for tbe sampling method. If a 
cassette adaptor is used. a &odd be taken to ensure 
that it dots not come in coma with the back-up pad. 

NOTE When calibrating with a-bubble meter. the use 
of cassette adaptors can c a u  moderate to severe pres- 
sure drop in the sampling t r am which will affect the 
calibration result. If adaptors art used for sampling. 
then they should be used when dibrat ing.  

3,. Connm the collection dcvicc. tubing. pump and 
calibration apparatus as shown in Figures 1-13 and 

4. A visual insoerion tholrld k made of all Tygon 
tubing connection;. 

S. Wet the inside of a l - l i t a  buret with 'a soap solu- 
tion. 

6. Turn on the pump and adjust the pump rotameter 
to the appropriate Bow rate mxing. 

7. Momentarily submerge ck opening of the buret in 
order to capture a .film of map. 

8. Draw two or three bubbla up the buret in order to 
ensure that the bubbles wiU complcu their run. 

9. Visually capture a single bubble and time the b u b  
ble from 0 to 1000 ml for hgh flow pumps or 0 to 100 m 
for low flow pumpi. 

IO. The timing accuracy must be within t 1 second 01 
the time corresponding to the daired flow rare. 

1 1 .  If the time is not wirhia K R C  range of accuracy, 
adjust the flow rate and rrpcat steps 9 and 10 until the 
u)mm flow rau is achimd.  Perform steps 9 and 10 at 
least twice. in any event 

12. While the pump is st i l l  running. mark the pump or 
record or. the OSHA-91 the position of the center of 
the flaat :> the pump rotameter as a reierence. 

13. Repcat the procedures described above for all 
pumps to be used for mnpiing. -he same cassette and 
filter may be used. for all d ibratrons involving the same 
sampling method. 

1-14. 

-- 

e -  
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Figure 1-13. Calibration setup for penonsl sampling with met cassette. 

Figure 1-14. Calibration of cyclone respirable dust sampler using a bubble meter. 
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OBJECTIVE 
This standard operating procedure describes common physical and biological hazards 
present at hazardous waste sites and at industrial facilities. Effective control procedures 
are presented to mitigate safety risks. 

APPUCABIUM 
This procedure applies to all Jacobs employees who perform field work. 

PROCEDURE 
Control measures for physical and biological hazards are: 

noise, 
excavation and trenching, and 
drilling equipment. 

Whenever any of these issues present a potential hazard at a site, they shall be included in 
the site HSP. 

NOISE 
Whenever workplace noise levels exceed 85 dBA (85 decibels on the A-weighted scale) a 
hearing protection program shall be instituted. This shall include instituting noise control 
procedures in the HSP, assuring that all affected employees have hearing tests as a 
component of their regular medical examination and conducting site noise monitoring if the 
full shift noise level at the workplace can exceed 85 dBA. 

The recommended site noise control procedure is to specify that hearing protection must  
be worn when working in the high noise areas and hearing protection must  be worn while 
within 30 feet of operating heavy equipment. Hearing protection may include ear plugs and 
ear muffs. 
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DRILLING EQUIPMENT 
Core or well drilling for the purposes of soil and water sampling involve a number of injury 
hazards indoding, but not limited to the following: injuries from flying debris, being caught 
up in machinery, hydraulic failures, unguarded points of operation, air-borne particulates, 
equipment rollover and other hazards associated with the transportation and use of drill 
rigs. 

The supplier of the drill rig shall ensure equipment is well maintained, meets existing 
safety requirements and is inspected regularly and before releasing to new projects. 

The rig shall be operated by a fully qualified person to operate equipment, identify 
pending failures, and supervise the other people on the project. 

Transporting the rig to the work site shall be done by a person with the proper 
commercial license. 

To the extent possible, the terrain should be level and the condition of the ground such 
that unexpected movement of the rig will be unlikely. Tugger and anchor lines shall be 
used to secure the rig if the slope is hazardous. 

All power transmission equipment, prime movers, and machine parts of rotary drilling 
equipment must be guarded. Chains and sprockets shall be enclosed to prevent 
accidental contact. 

Employees involved in the operation shall not wear any loose and/or sloppy fitting 
clothing which could get caught in any exposed moving machinery. Foot wear should 
be steel-toe. 

If any air or hydraulic lines are visible and uncovered in such a way that a failure could 
allow them to whip around, they shall be tied back or somehow secured. 

Dust suppression shall be used to control emissions. 

Emergency stop devices are required for the prime movers on drilling rigs to allow the 
operator or others to quickly respond to ar. emeqency and prevent an accident or at 
least limit the injury. Emergency s r ~ p s  must be marlually reset before restarting prime 
movers. 

The area should be roped off, marked or personnel posted to keep the area clear of 
pedestrian traffic or spectators. 

A 20 Ib. A:B:C fire extinguisher shall be readily available for use. 
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MCAVATlON AND TRENCHING SAFETY 
Excavation is merely a man-made depression or cavity in the earth. A trench is man-made 
excavation which is deeper than it is wide, but is generally no wider than 15 feet. 
Excavations which are deeper than five feet are required to be shored, sloped, sheeted, 
braced, or otherwise supported. Prior to excavating, a permit must be obtained from the 
regional OSHA office. 

Given a maximum expected survival time without breathing of three minutes, there IS not 
much time to locate, dig out, and resuscitate a buried worker. Cave-ins develop very 
suddenly and without warning. Never get into an unprotected trench for even what you 
believe will be only a few minutes. Just the action of your jumping in may be enough to 
disturb the earth. 

A number of basis guidelines must be followed while working near or in an excavation 

. Determine the location of underground utilities and notify the owners. 

Inspect the area for hazards form moving ground. 
-~ 

Silts, loams or nonhomogeneous soils require shoring or bracing and .cannot be 
sloped. 

Inspect the excavation after every rainstorm, earthquake or other hazard-increasing 
occurrence. 

Locate spoil at least two feet from the edge of the excavation. 

Inspect the face, banks, and top daily when workers are exposed to falling or rolling 
material. 

Shoring plans must be designed and approved by a civil engineer registered in 
California. 

In trenches four feet deep or more, provide quick exit facilities every 25 feet. 

Install crossings with standard guard rails and toeboards when the excavation is 7.5 
feet deep or greater. 

Use additional bracing when vibration from vehicular traffic or heavy equipment 01 
external loads are a hazard. 
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Erect barriers around excavations in remote work locations. Cover all wells, pits, shafts 
and caissons. Backfill temporary wells, pits, and shafts when work is completed. 

Do not excavate beneath the level of adjacent foundations, retaining walls, or other 
structures until a qualified person has determined that the work will not be hazardous. 
Support undermined sidewalks. 

Shore, brace, or underpin structures when their stability is threatened. Inspect the 
structures daily. 

Shafts aver four-feet square must be guarded by a lagging system made from 
proportionally larger materials as determined by a registered safety engineer. 
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OBJECTIVE 
This standard operating procedure describes the procedures for heat stress monitoring of 
personnel engaged in field work activities. 

A P P U C A B I W  
This Procedure applies to all Jacobs employees who perform field work in hot weather and 
who are at risk of developing. heat stress. 

.. . . 

REFERENCES 
NIOSH/OSHA/USCG/EPA, Occupational Safetv and Health Guidance Manual for Hazardous 

Waste Site Activities, October 1985. 

American Conference of Governmental Industrial Hygienists, Threshold Limit Values and 
8ioloQical Exposure Indices for 1990-91, Cincinnati, Ohio, 1990. 

PROCEDURE' 
Heat-induced physiological stress (heat stress) occurs when the body fails to maintain a 
normal body temperature. A number of physical reactions can occur ranging from rn~lc 
(such as fatigue, irritability, anxiety, and decreased concentration, dexterity, or movemen:) 
to fatal. Because the incidence of heat stress depends on a variety of factors, all workers, 
even those not wearing protective equipment, should be monitored. 

For workers wearinq permeable clothinq (e.g., standard cotton or synthetic work clothes), 
follow the ACGIH Threshold Limit Value recommendations for suggested workhes; 
schedules listed in Table 7-1-1. This workhest schedule is determined by the Wet Bulb 
Globe Temperature Index (WBGT), a measure of environmental factors which most nearly 
correlate with deep body temperature and other physiological responses to heat. WBGT 
values are calculated by the following equations: 
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1. Outdoors with solar load 

. WBGT = 0.7 N W B  + 0.2 GT + 0.1 DB 

2. Indoors or Outdoors with no solar load 

WBGT = 0.7.NWB + 0.3 GT 

where: 

WBGT = Wet Bulb Globe Temperature 
NWB = Natural Wet Bulb Temperature 
DB = Dry-Bulb Temperature 
GT = Globe Temperature 
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The determination of WBGT requires the use of a black globe thermometer, a natural 
' . (static) wet-bulb thermometer, and a dry-bulb thermometer. Commercially available 

instruments can be used for convenient measurement of WBGT. 

For workers wearina semioermeable or impermeable encaosulatina ensembles andlor 
levels of protection A. E. or C, the recommendations listed in Table 7-1-1 cannot be used. 
For these situations, workers should be monitored when the temperature in the work area is 
above 7OoF (21OC). 

To monitor these workers, measure: 

1. Heart rate. Count the radial pulse during a 30-second period as early as possible in 
the rest period. 

a. tf the heart rate exceeds 11 0 beats per minute at the beginning of the rest 
period, shorten the next work cycle by one-third and keep the rest period the 
same. 

b. If the heart rate still exceeds 110 beats per minute at the next rest period, 
shorten the following work cycle by one-third. 

Oral temperature. Use a clinical thermometer (3 minutes under the tongue) or 
similar device to measure the oral temperature at the end of the work period (before 
drinking). 

2. 
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TABLE 7-1 -1 

WORK - REST REGIMEN 1 

0 0  
WBGT TEMPERATURE IN WHICH VARIOUS WORK LOADS ARE PERFORMED [ F (C ) ]  

WORK-REST REGIMEN LIGHT MODERATE 3 HEAVY 

Continuous work permitted 86.0 (30.0) 

75% work 
25% rest, each hour 87.1 (30.6) 

50% work 
50 % rest, each hour 

25% work 
75% rest, each hour 

88.5 (31.4) 

90.0 (32.2) 

80.1 (26.7) 

82.4 (28.0) 
. . 

84.9 (29.4) 

88.0 (31 .l) 

77.0 (25.0) 

78.6 (25.9) 

82.2 (27.9) 

86.0 (30.0) 

1 Adapted from "Permissible Heat Exposure Threshold Limit Values'' in Threshold Limit 
Values and Bioloaical ExDosure Indices for 1990-1 991, American Conference of 
Governmental Industrial Hygienists, Cincinnati, Ohio, 1 990, p. 69. 

2 Light work (up to 200 KcaVhr or 800 Btu/hr): e.g., sitting or standing to control machines, 
performing light hand or arm work, etc. 

3 Moderate work (200-300 Kcal/hr or 800-1400 Btu/hr): e.g., walking about with moderate 
lifting and pushing, etc. 

4 Heavy work (350-500 Kcal/hr or 1400-2000 Btu/hr): e.g., sampling work, pick and shovel 
work, etc. 

- 
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SUGGESTED FREQUENCY OF 

ACCLIMATIZED WORKERSs 
PHYSIOLOGICAL MONlTORlNG FOR FIT AND . 

NORMAL 
ADJUSTED  TEMPERATURE^ WORK ENSEMBLE7 

IMPERMEABLE 
ENSEMBLE 

90OF (322OC) or above 

87.S0-9OoF (30.8Oa2OC) 

82So47.S0F (28.1°30.80C) 

n.So42.SoF (25.3O-28.1 "C) 
72So-n.S0F (22.5°-25.30C) 

After each 45 minutes of work 

After each 60 minutes of work 

After each 90 minutes of work 

After each 120 minutes of work 

After 8aCh 150 minutes of work 

After each 15 minutes of work 

After each 30 minutes of work 

After each 60 minutes of work 

After each 90 minutes of work 

After each 120 minutes of work 

Source: NIOSH/OSHA/USCG/EPA, Occupational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities, October 1985, p. 8-22. 

5 For work levels of 250 kilocalories/hour. 
6 Calculate the adjusted air temperature (ta adj) by using this equation: ta adj OF = 

ta OF + (13 x % sunshine). Measure air temperature (ta) with a standard 
mercury-in-glass thermometer, with the bulb shielded from radiant heat. Estimate 
percent sunshine by judging what percent time the sun is not covered by clouds 
that are thick enough to produce a shadow. (100 percent sunshine = no cloud 
cover and a sharp, distinct shadow; 0 percent sunshine = no shadows.) 

7 A normal work ensemble consists of cotton coveralls or other cotton clothing with 
long sleeves and pants. 
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a. tf oral temperature exceeds 99.6OF (37.6OC), shorten the next work cycle by 
one-third without changing the rest period. 

H oral temperature still exceeds 99.6OF (37.6OC) at the beginning of the next 
. rest period, shorten the following work cycle by one-third. 

Do not permit a worker to wear a semipermeable or impermeable garment 
when hidher oral temperature exceeds 1 00.6OF (38.1 OC). 

b. 

c. 

3. Body water loss. Measure weight on a scale accurate to 20.25 Ib. at the beginning 
and end of each work day to see if enough fluids are being taken to prevent 
dehydration. Weights should be taken while the employee wears similar clothing or, 
ideally, is nude. The body water loss should not exceed 1.5 percent total body 
weight loss in a work day. 

Initially, the frequency of physiological monitoring depends on the air temperature adjusted 
for solar radiation and the level of physical work (see Table 7-1-2). The length of the work 
cycle will be governed by the frequency of the required physiological monitoring. 

PREVENTION 
Proper training and preventative measures will help avert serious illness and loss of work 
productivity. Preventing heat stress is particularly important because once someone suffers 
from heat stroke or heat exhaustion;..that person may be predisposed to additional heat 
injuries. One or more of the following recommendations will help reduce heat stress: 

. ._ . . . . _ .  

1. 

2. 

Adjust work schedules: 

a. 

b. 

C. Rotate personnel: alternate job functions to minimize overstress or 

Modify workhest schedules according to monitoring requirements. 

Mandate work slowdowns as needed. 

overexertion at one task. 

Add additional personnel to work teams. 

Perform work during cooler hours of the day if possible or at night I f  
adequate lighting can be provided. 

Provide shelter (air-conditioned, if possible) or shaded areas to protect personnel 
during rest periods. 

d. 

e. 
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3. Maintain workers' body fluids at normal levels. This is necessary to ensure that the 
cardiovascular system functions adequately. Daily fluid intake must approximately 
equal the amount of water lost in sweat, Le., 8 fluid ounces (0.23 liters) of water must 
be ingested for approximately every 18 ounces (0.23 kg) of weight lost. The normal 
thirst mechanism is not sensitive enough to ensure that enough water will be drunk 
to replace lost sweat. When heavy Sweating occurs, encourage the worker to drink 
more. The following strategies may be useful: 

a. 

* 

Maintain water temperature at SO0 to 6OoF (1 Oo to 15.6OC). 

b. Provide small disposable cups that hold about 4 ounces (0.1 liter). 

C. Have workers drink 16 ounces (0.5 liters) of fluid (preferably water or dilute 
drinks) before beginning work. 

d. Urge workers to drink a cup or two every 15 to 20 minutes, or at each 
monitoring break. A total of 1 to 1.6 gallons (4 to 6 liters) of fluid per day are 
recommended, but more may be necessary to maintain body weight. 

e. Weigh workers before and after work to determine if fluid replacement is 
adequate. 

4. Encourage workers to maintain an optimal level of physical fitness: 

a. Acclimatize workers to site work conditions: temperature, protective clothing, 
and workload. 

b. Urge workers to maintain normal weight levels. 

5. Wear long cotton underwear under chemical protective clothing. Cotton will aid in 
absorbing perspiration and will hold it close to the skin, which will provide the 
maximum amount of cooling from the limited evaporation that takes place 
underneath the chemical resistant clothing. 

6. Provide cooling devices to aid natural body heat exchange during prolonged work 
or severe heat exposure. Cooling devices include: 

a. Field showers or hose-down areas to reduce body temperature and/or to 
cool off protective clothing. 

b. Cooling jackets, vests, or suits. 

e '  
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Train workers to recognize and treat heat stress. As part of training, identify the 
signs and symptoms of heat stress. These are: 

a. Heat Rash: caused by continuous exposure to heat and humid air and 
aggravated by chafing clothes. Symptoms include a decreased ability to 
tolerate heat as well as being a nuis-ance. 

b. Heat Cramps: caused by profuse perspiration with inadequate fluid intake 
and chemical replacement (especially salts). Signs: muscle spasm and pain 
in the extremities and abdomen. 

c. Heat Exhaustion: caused by increased stress on various organs to meet 
increased demands to cool the body. Signs: shallow breathing; pale, cool 
moist skin; profuse sweating; dizziness and lassitude; nausea; fainting. 

d. Heat Stroke: the most severe form of heat stress. Temperature regulation 
fails and the body temperature rises to critical levels. Body must be cooled 
immediately to prevent severe injury and/or death. Competent medical help 
must be obtained immediately. Signs and symptoms are: red, hot. dry skin; 
no perspiration; nausea; dizziness and confusion; strong, rapid pulse; coma. 
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K G E E . ~  

OBJECTlVE 
This standard operating procedure describes the procedures for cold stress monitoring of 
personnel engaged in field work activities. 

APPUCABlLlTY 
This procedure applies to all Jacobs employees who perform field work in cold weather and 
who are at risk of developing cold stress. 

REFERENCES 
American Conference of Governmental Industrial Hygienists, Threshold Limit Values and 

Bioloaical Exposure Indices for 1990-91 , Cincinnati, Ohio, 1990. 

PROCEDURE 
Frostbite and hypothermia are two types of cold injury which personnel must be protected 
against during the performance of field activities. Two factors influence the development of 
a cold injury: ambient temperature and the velocity of the wind. Wind chill is used to 
describe the chilling effect of moving air in combination with low temperature. For instance, 

- 1 O°F with awind of 15 miles per hour (mph) is equivalent in chilling effect to still air at -1 8 O F  
(see Table 7-2-1). As a general rule, the greatest incremental increase in wind chill occurs 
when a wind of 5 mph increases to 10 mph. 

Pain in the extremities may be the first early warning of danger to cold stress. During 
exposure to cold maximum severe shivering develops when the body temperature has 
fallen to 35OC (95 F). This must be taken as a sign of danger to the workers and exposure 
to cold should be immediately terminated for any workers when severe shivering becomes 
evident. 

Since prolonged exposure to cold air, or to immersion in cold water, at temperatures well 
above freezing can lead to dangerous hypothermia, whole body protection must be 
provided. 

Adequate insulating clothing to maintain core temperatyes above 36OC (96.8OF) will be 
provided to workers. The equivalent chill temperature (see Table 7-2-1) should be used 
when estimating the combined cooling effect of wind and low air temperatures on exposed 
skin or when determining clothing insulation requirements to maintain the deep body core 

- 

b 

temperature. 



TABLE 7-2-1 

COOLING POWER OF 
WIND ON EXPOSED FLESH 

MPRESSEDAS 
EQUIVALENT TEMPERATURE 
(UNDER CALM CONDITIONS) 

Estimated 
Wind Speed 

Actual Temperature Readina I F? 

Equrralent Chill Temperature ( fl 
50 40 30 20 10 0 -10 -20 30 4 0  -50 4 0  

(in mpn) I, 
20 10 0 -10 -20 140 40 -50 -60 

27 16 6 5 -15 1-26 46 4 7  -57 -68 

9 5 -18 142 4 5  58 -72 185 -99 -112 

4 -10 1-25 39 53 8 7  142 

4 -20 135 41 -67 182 -98 -113 -129 -1. 

40 30 
37 
28 
P 
18 

13 
11 

a m  I S  
5 l a  
10 1 4 0  
1s I =  
20 1 3 2  
25 1 3 0  16 0 -15 1-29 44 

30 1 3  
35 I n  
40 1 2 6  10 -6 -21 (437 53 69 185 

16 4 -9 -24 I -33 46 58 -70 I 83 -95 

-% :::: @ 5 9  I -74 -88 -104 
-2 -18 133 48 -63 1-79 -94 -109 -125 

-100 -116 -132 -148 

1 I I 
IJlTLE DANGER I INCREASING DANGER I 

(Wind speeds greraer I In hr wrth dry skin. I Danger from freezing of 
than 40 mph have linle I Mmmum aanger of exposed flesh wnhin one I 30 seconds 
addniOnal eff e n )  false sense of secum minute I 1 I 

I 

I GREATDANGES 
I Flesh may freeze witnin 

TrencMm and immersion foot may occur at any point on this cnan 

Source: American Conference of Governmental Industrial Hygienists, Threshold Limit Values and Biolocrical 
ExDosure Indices for 1987-1 988, Cincinnati, Ohio, 1987 
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Core body temperatures lower than 96.8OF will very likely result in reduced mental 
alertness, reduction in rational decision making, or loss of consciousness with the threat of 
fatal consequences. Unless there are unusual or extenuating circumstances cold injury to 
other than hands, feet, and head is not likely to occur without the development of the initial 
signs of hypothermia. 

Evaluation and Control 
For exposed skin, continuous exposure should not be permitted when the air speed and 
temperature resub in an equivalent chill temperature of -32OC -25OF). Superficial or deep 
local tissue freezing will occur only at temperatures below - Id  (30OF) regardless of wind 
speed. 

At air temperatures of 2OC (35.SoF) or less it is imperative that workers who become 
immersed in water or whose clothing becomes wet be immediately provided a change of 
clothing and be treated for hypothermia. 

Limits for properly clothed workers for periods of work at temperatures below freezing are 
shown in Table 7-2-2. 

tf available clothing does not give adequate protection to prevent hypothermia or frostbite, 
work shall be modified or suspended until adequate clothing is made available or until 
weather conditions improve. 

If work is performed continuously in the cold at an equivalent chill temperature (ECT) or 
below -7% (2OoF) heated warming shelters (tents, trailers, etc.) shall be made available 
nearby and the workers should be encouraged to use these shelters at regular intervals, 
the frequency depending on the severity of the environmental exposure. The onset of 
heavy shivering, frostnip, the feeling of excessive fatigue, drowsiness, irritability, or 
euphoria, are indications for immediate return to the shelter. When entering the heated 
shelter the outer layer of clothing shall be removed and the remainder of the clothing 
loosened to permit sweat evaporation or a change of dry work clothing provided. A change 
of dry work clothing shall be provided as necessary to prevent workers from returning to 
their work with wet clothing. Dehydration, or the loss of body fluids, occurs insidiously in 
the cold environment and may increase the susceptibility of the worker to cold injury due to 
a significant change in blood flow to the extremities. Warm sweet drinks and soups should 
be provided at the work site to provide caloric intake and fluid volume. The intake of coffee 
should be limited because of a diuretic and circulatory effect. 

' 



TABLE 7-2-2 

Alr Temlwalure - Sunny Sky )No Nollceable Wind I 5 mph Wlnd 

. r l I M s . ; ) a x .  Work No.ol Work No.of Work I No.01 
OC (approx.) Perlod Breaks Perlod Breaks Perlod Breaks 

Threshold Lirnil Values Work/Warrn-iip Schedule for Four-Hour Shin 

10 mph Wind 

Work Max. No.of 
Perlod Breeke 

I 15 mph Wlndl 20 mph Wlnd 

1. -26O lo -20' 
2. -29' lo -31' 
3. -32' lo -34' 

6. -40' lo -42' 
7. -43' 8 below 

4. -35O lo -37O 
5. -38O lo -39O 

Noles: 

1. Schedule applies lo moderale lo heavy work acllvlly wilh warm-up breaks ol len (IO) mlnules in a warm locallon. For lighbto-moderale work (limiled 
physlcal movement): apply Ihe schedule one slep lower. For example, al -30°F wilh no noliceable wind (Slep 4), a worker el a Job wilh lillle physlcal 
movemenl should have a maximum work period ol 40 miiiules wilh 4 breaks In a 4.hour peiiod (Slep 5). 

2. The lollowlng Is suggesled as a gulde lor esllrnallng wind veloclly it accurale lnlormallon Is no1 available: 
5mph: light nag moves; 10 mph: llghl flag lully ewlended; I 5  mph: raises newspaper slwel; 20 mph: blowlng and drlltlng snow. 

-15' IO -19' (Norm. Breaks) I (Norm. Breaks) I 75 mln 2 
-20' lo -24' (Norm. Breaks) I 75 mln 2 55mln 3 

75mln 2 55mln 3 
55mln 3 40mln 4 30 mln 5 
40mln 4 30 mln 5 Non-emergency work should cease 
30 mln I 5 Non-emergency work should cease 

-25' lo -29' 

-40' lo -44' 
-45' b below Non-emergency work should cease 

40mln 4 work should cease 
-30' IO -34' 
-35O lo -39O 

Source: Amerlcan Conlerence 01 Governmenlal lnduslrial Hyglenlsls, Threshold Umll Values arid Bloloalcal Exposure Indices lor 1990-1 992, Clnclnnall, Ohlo, 1990. 
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For work practices at or below -1 2% (1 O°F) ECT the following shall apply: 

1. The worker shall be under constant protective observation (buddy system or 
supervision). 

The work rate should not be so high as to cause heavy sweating that will result in 
wet clothing; if heavy work must be done, test periods must be taken in heated 
shelters and opportunrty for changing into dry clothing shall be provided. 

New employees shall not be required to work full-time in cold in the first days until 
they become accustomed to the working conditions and required protective 
clothing. 

2. 

3. 

4. The work shall be arranged in such a.way that sitting still or standing still for long 
periods is minimized. Unprotected metal chair seats shall not be used. 

The workers shall be instructed in safety and health procedures. The training 
program shall include as a minimum instruction in: 

5. 

a. Proper re-warming procedures and appropriate first aid treatment. 

b. Proper clothing practices. 

C. 

d. Recognition of impending frostbite. 

e. 

Proper eating and drinking habits. 

Recognition signs and symptoms of impending hypothermia or excessive 
cooling of the body even when shivering does not occur. 

1. Safe work practices. 
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UTILITY CLEARANCE 
PURPOSE 
1.1 This standard operating procedure describes procedures t o  reduce the risk of contact 

with buried or above ground utility service lines. 

SCOPE 
2.1 This SOP applies t o  all field activities where there is possible contact with above 

ground utilities or sub-surface utilities. 

REFERENCES 
3.1 OSHA 1926.650 - 1926.652 Excavations _-  

3.2 Underground Services - State Standards (e.g. California, Title 1 CCR 421 6) 

3.3 OSHA 1926.955 Provisions for Preventing Accidents Due t o  Proximity t o  Ovei. .ead 
Lines 

3.4 OSHA 1910.333 Selection and Use of Work Practices in Sub-part S - Electrical 

RESPONSIBILITIES 
4.1 It is  the responsibility of the Project Manager (PM) t o  assure full compliance with this 

SOP. 

4.2 The Sire Manager (SM) shall implement this SOP on site. 
I _ _  

4.3 The Sire Health and Safety Officer (SHSO) shall assure full compliance with the S O P  
and report any deficiencies t o  the Health and Safety Manager and the Projecr Manager 

. - _ _  . - - PROCEDURES 
5.1 . Buried Utilities 

A review will be made of any available property maps, blue lines, or as-builts prior t o  
site activities. 

5.1.1. During the project site walk, any discrepancies or new information regarding 
utility locations will be added to  project maps. 

5.1.2 If the project is located on Federal land, if possible, facility personnel (Base or 
facility engineering) should provide utility clearance and sign off. I f  work is for 
a government facility, the Site Manager shall obtain and submit the property 
facility utility service clearance request forms. If work is within a local 
government jurisdiction, the Site Manager shall notify the local utility locator 
service using standard geophysical methods such as electromagnetic (EM), 
ground penetrating radar (GPR), magnetic gradient survey and/or a pipe locator. - 
T w o  methods will be relied on. Utility locations will be marked using the 
following color code, unless the facility locator uses a different color code: 

c:\wp\manual\~ilityc.sop\May 4, 1993 
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work location white 
led electrical 
yellow gas or oil 
orange telephone 
blue water 
green sewer 

5.1.3 If the project occurs in a state which has an agency doing utility clearances, 
they will be notified. State Underground Service Alen (USA) or other 
designation in a given state will be notified prior t o  commencing field work per 
their requirements. USA will assign a "ticket" number to  your site which will 
need to be recorded. This ticket number is valid for a limited time but, may be 
extended by contacting USA again. USA will notify utility representatives who 
will mark according t o  the utilities' color scheme.' 

5.1.4 After utilities have been marked by the federal, state or local locator service, 
the Site Manager will clear utilities. 

5.1.5 In addition t o  geophysics, boiings will be hand augured t o  a minimum of seven 
feet for all locations within developed areas where there is a potential to  impact 
buried utilities. The hole must be reamed by hand to  at least the diameter of 
the drill rig auger or bit prior to  drilling. For soil gas surveys, the survey probe 
shall be placed as close as possible t o  the hand auger. 

5.1.6 Methods for utility clearance for horizontal and slant boring will be determined 
by the Project Manager and Health & Safety Manager. 

5.1.7 All uncovered utilities must be supported. Any repairs or modifications to  
existing utility lines require the line to be &ked-outhagged-out prior t o  work. 

5.1.8 A t  each location where trenching or excavating will occur using a backhoe or 
other heavy equipment, prior to ground-breaking, the soil must be probed with 
a magnetometer and/or a pole made of non-conductive material. Additional 
requirements for trenchinghxcavating activities can be found in Jacobs Safety 
Manual, Section 10.9.4. 

' In California USA will not locate utilitior on federal pr0p.W. but will hsvo information on any oasmentr. 
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Above Ground Power Lines 
The following table gives the required minimum clearances for working in proximity to 
overhead power tines. 

Nominal Voltaae Minimum Clearance 

0 -50 KV 10 ft., or one mast length; whichever is greater 

50 KV+ 10 ft. + 4 in. for every 10 KV over 50 KV or 1.5 mast _ _  
lengths: whichever is greater 

If it is necessary t o  work without the minimum clearance, the overhead line must be 
de-energized or re-routed by the utility company or a competent electrician. 

A p prova I 
Utility Clearance Form 7-1 must be completed and signed-off by the Site Manager prior 
to commencement of relevant site work. 

Any deviations from this SOP must be approved by the Project Manager after 
collaboration with Health and Safety Manager. Approval via telephone is acceptable 
in the event the Project Manager is not on site. 

Existing Utility Repair 
When repairing existing utilities, refer t o  the Jacob's Lock-Out and Tag-Out Procedure 
(Section 8.9 in the Safety Manual). 
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UTILITY CLEARANCE FORM 7-1 

Completed by: Project: 

Site Location: Date: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

cc: 

Review of Existing Maps 

Above Ground Utilities 
a) marked on site maps 
b) necessary to lockout 
c) document procedures used to  lockout or re-route 

Underground Utilities 
81 State Agencv called by: 

.Date: Ticket Number 

bl Geophysical clearance method@) used 
By: Date: 

C) Utilities marked on site 
map (attached) by: Date: 

Hand auguring completed to feet 
By whom: Date: 

TrenchJexcavation probed 

A p pr ova I : 

Circle 0 ne 
yes no nla 

yes no n/a 
yes no nla 
yes no n/a 

yes no n/a 

yes no n/a 

yes no n/a 

yes no n/a 

yes no n la  

Site Manager Date 

Client Rep 

Deviations from SOP Approval: 

.Date 

Project Manager Date 

Health and Safety Manager Date 

Project File 
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4.0 

ACCIDENT INVESTIGATION AND NOTIFICATION 

OBJECTIVE 
1.1 This Standard Operating Procedure provides the following: 

1.1.1 Effective investigation and analysis of accidents/post-accident 
procedures 

1.1.2 Reporting and recording procedures for accidents, injuries, and 
hazardous chemical releases and exposures 

1.1.3 Applicable site postings 

1.1.4-Accident response procedures 

APPLICABILITY 
2.1 This procedure applies to  all employees covered by the Jacobs 

Environmental Health and Safety Program. The information herein will be 
included in the Emergency Preparedness Section of site health and safety 
plans. 

SCOPE 
3.1 The scope of this SOP is intended t o  cover accident investigation and 

notification of all accidents and/or incidents including "near misses." This 
SOP funher covers procedure, reponing, and record keeping requirements 
for personal injury, illness, and exposure. Also covered are any accidental 
releases of hazardous chemicals and/or property damage occurring -as a 
consequence of site activity. 

PROGRAM ADMINISTRATION DEFINITIONS 
4.1 

4.2 

4.3 

The Corporate Healrh and Safety Manager (CHSMI is responsible for 
reviewing all occupationally-related injuries, illnesses, and exposures, 
including First Aid only and OSHA reportable incidents, and hazardous 
chemical releases. The CHSM is also responsible for taking necessary 
corrective action based on submitted reports and notifications. 

The Corporate Health and Safety Administrator (CHSA) is responsible for 
maintenance for all corporate health and safety files and collecting all 
occupationally-related injury, illness, exposure, and hazardous chemical 
release information. 

The Site Manager (SM) is responsible for conducting investigations of 
accidents/incidents and "near misses." After identification of problems, 
corrective actions will be instituted. All findings and corrective actions will 
be documented on the Site Manager's Investigation Report. 

- 
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4.3.1 The SM is also responsible for coordinating with the Corporate 
Heatth & Safety Office, local Jacobs Human Resources Department, 
and Regional Safety Depanmen: to  insure comoletion, filing, and 
posting of all OSHA forms 200 and 101 for repocrable site injuries, . 
illnesses, and exposures. 

4.3.2 The SM shall notify the CHSM and Regional or Regional Safety 
Depanment Representative of all occupationaliy-related injuries, 
illnesses, and exposures, including First Aid only and OSHA 
reportable incidents, and hazardous chemical releases. 

4.4 The Sire Health and Safety Officer CSHSO) is responsible for assisting the 
SM in the above listed responsibilities. 

4.4.1 If a SHSO is not appointed, a designated personnel may be delegated 
to assist the Site Manager in the reporting and record keeping 
responsibilities. 

4.5 The Local Human Resources Representative (LHRR) is responsible for: 
processing workmans' compensation claims and coordinating approved 
company doctor, hospital, or clinic for office injuries/expossres. The LHRR 
is also responsible for following Jacobs Safety Department and Corporate 
Heatth and Safety Depanment procedures for office injuries and exposures. 
In addition, the LHRR shall complete. file, and post OSHA Forms 200 and 
101 for reponable office injuries and exposures. This includes injuries while 
traveling for business. 

4.6 The Regional Safery DeDarrmenr Represenrarive (RSDR) is responsible for 
administering the Jacoos Safety Program. Therefore, reporting procedures 
include notifying the  primary contacts designated in attachment A. 

5.0 PROCEDURE - GENERAL 
5.1 The following information will be obtained as appropriate: 

5.1.1 Approved Company Doctor, Clinic, or Hospital 
Prior to  initiation of any onsite activities requiring health and safety 
plans, the SHSO will contact the Coordinator in the Corporate Risk 
Management Department in Pasadena a t  (818) 578-6806 to  obtain 
a list of approved medical facilities for the site location. 

6.0 PROCEDURE - ACClDENT RESPONSE 
6.1 Iniured/ill employees shall be taken t o  approved facilities. To obtain a list 

of approved doctors, clinics, or hospital, see 5.1.1 . 

6.1.1 An Authorization for Medical Treatment Form (attachment 6) is to 
accompany each injured/ill employee. The top portion of the form is 
t o  be completed by job site personnel and the attending physician is 
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t o  complete the bottom portion. The completed form must be 
forwarded to the appropriate regional contact (See attachment A) 
within 48 hours of each visit. A Workers' Compensation Form 
(completed by LHRR) may also be required. 

7.0 PROCEDURE - POST-ACCIDENT 
7.1 After the employee has received treatment, the Site Health and Safety 

Officer will arrange for a post-accident drug screen for all injured employees 
immediately following an accident. Hepatitis B vaccine may need t o  be 
offered to  employees who were exposed to  blood during responding t o  an 
incident. Review SOP 7.6 Bloodborne Pathogens. 

7.2 Initial accident investigation shall begin a t  the discretion of the Site Health 
and Safety Officer and/or the Site Manager. A t  a minimum, the scene shall 
be secured (no movement of material or equipment shall be made until a 
review of the accident is completed) and signed statements from witnesses 
shall -be obtained. 

8.0 REPORTING 
All occupationally-related injuries, illnesses, accidents, exposures, hazardous 
chemical releases, and property damage will be appropriately reponed. Completion 
of this activity is imperative to  detecting trends and establishing actions t o  prevent 
recurrence. 

8.1 

8.2 

8.3 

8.4 

. .  

A verbal report must be made to the CHSM and RSDR as soon as possible 
for all occupationally-related injuries (including First Aid only incidents,) 
illnesses, exposures, and hazardous chemical releases. 

' 

Serious or fatal injuries are to  be reported immediately t o  the CHSM, the 
RSDR, the appropriate Operations Manager, and the appropriate Group Vice 
President. 

The following must be reported t o  the  CHSM, RSDR, and the  appropriate 
Operations Manager with the appropriate form(s) (See Section 9.0 Record 
Keeping): All job related injuries and illnesses requiring a doctors visit, all 
exposures, and hazardous material releases in potentially reportable 
quantities (by EPA-RCRA definitions.) 

The following information must be made available: 

8.4.1 Name, social security number, office location, job tit le 

8.4.2 Date and location of accident or incident 

8.4.3 Description of the event/and injury - (extent) 

8.4.4 Potential for lost time 
3 
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8.4.5 What medical facility was used and when 

8.4.6 Who rendered First Aid/CPR 

8.5 ' The Corporate Risk Management Department in Pasadena will be contacted 
t o  repon all propeny damage,. (See artachrnent A) , 

8.6 The Project Manager w:iI contact the client 

9.0 RECORD KEEPING 
All occupationally-related injuries, illnesses, accidents, and hazardous chemical 
release (exposure) incidents will be appropriately recorded. The following reports 
will be made and submitted: 

9.1 Site Managers Investigation Repon (See attachment F) 
To be completed by the first line Site Manager as soon as possible following 
the incident. Return completed form to the RSDR. A copy must also be 
sent to  the CHSM. 

9.2 Witness Statement (See attachment GI 
To be used t o  obtain a signed statement from witnesses of their complete 
(factual) observations. Names and permanent addresses shall be secured 
for future reference. Return t o  the RSDR. A copy must also be sent t o  the 
CHSM. 

9.3 Employee's Repon of Occupational Injury or Disease (See attachment HI 
This form is state specific. This form must be completed for al l  injuries, 
illnesses, and exposures requiring a doctor's visit. The locarion code 
(project number) will be used as the form of identification. Return this form 
to  the RSDR within' 24 hours of initial doctor's visit. A copy must also be 
sent t o  the CHSM. 

9.4 Empiayee Exposure/Hazardous Chemical Release Report Form 9- 1 (See 
ana c nm e nt C) 

9.4.1 All incidents involving exposure to  potentially hazardous materials 
while working, including incidents onsite, in the  office, during 
company travel, and hazardous material releases in potentially 
reponable quantities (by EPA-RCRA definitions) must be reported to  
CHSM. Document the incident on Employee Exposure/Hatardous 
Chemical Release Repon, Form 3-1. 

9.4.1.1 Funher notif ication procedures i.e., agency 
notifications, shall be followed as outlined in the site 
specific health and safety plan. 

. 
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9.5 

9.6 . .  

c 

. .  

9.4.2 The SM shall complete and return Form 9-1 t o  the CHSM as soon as 
possible. A copy of this form must also be sent to  the RSDR. This 
form is t o  be completed for all hazardous chemical exposure and 
reiease incidents only. 

9.4.3 It is important to report all exposures even though the incident is not 
considered serious or no adve'rse health effects or symptoms are 
apparent at the time. 

9.4.4 The employee must be $veri a copy of the report. Additional copies 
must be placed in the employee's corporate health and safety 
medical file and exposure file. 

First Aid Register (See attachment E) 
This is the primary project injury log. All injuries/illness, treated or reported 
(actual or alleged), shall be entered into the log. This register IS to be used 
no matter how minor the event may be. There are no exceptions to this 
reporting requirement. The register is kept at the project site. 

Vehicle Accident Reponing Procedure (See attachment I) 
For any vehicle accident or injuries involving a vehicle, please follow and 
complete necessary forms dictated by the Vehicle Accident Reporting 
Rocedures. 

10.0 OSHA REPORllNGlRECORD KEEPING PROCEDURES 
10.1 Reparation and Maintenance of records relating t o  occupational injuries, 

illnesses, and-exposures.recpired by OSHA will be maintained by: 

pffice-related This includes injuries or 
accidents while on company-related travel. 

Proiect S ite-related 

LHRR 

SHSO or designated 
personnel 

10.2 Log and Summary of Occupational Injuries and Illnesses Form - OSHA Form 
200 (See attachment 0) 

. 

10.2.1 All occupational injuries and illnesses that require treatment 
other than First Aid are reported on OSHA Form 200 - Log 
and Summary of Occupational Injuries and Illnesses. 
Information for each "recordable case" of occupational injury 
or illness shall be entered on the form within six (6) work days 
after learning of its occurrence. 

10.2.1.1 A "recordable case" is defined on the front of 
OSHA Form 200 as "...every occupational 
death, every nonfatal occupational illness, and 

- _ _  
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10.2.2 

those nonfatal occupational injuries which 
involve one or more of the following: loss of 
consciousness, restriction of work or .motion, 
transfer t o  another job, or medical treatment 
(other than first aid) ..." Funher definitions and 
instructions are provided on the back of the 
form. 

10.2.1.2 OSHA's record keeping and reponing 
requirements differ from those under the various 
State Workers' Compensation laws. Because 
they differ, employers must not substitute 
Workers' Compensation criteria for determining 
whether or not a case should be recorded for 
OSHA. 

All entries on OSHA Form 200 must be identified by a case or 
file number. Entry numbers must be non-duplicating t o  
facilitate comparison with OSHA Form 101, Supplementary 
Record of Occucxional Injuries and Illnesses (described in 
section 10.3). 

10.2.3 

10.2.4 

10.2.5 

One OSHA Form 200 is used a t  the project site or office 
location per year. Each incident is added to  the same form on 
a separate line. 

A copy of OSHA Form 200 with injury/illness information 
recorded shall be sent t o  the CHSM and RSDR within 45 
calendar days of its recording. 

At  the  beginning of each calendar year, a summary of al l  
injuries and illnesses recorded on OSHA Form 200 for the 
preceding year must be made. Instructions on the back of 
Form 200 describe how the summary is compiled. Even if 
there were no injuries or illnesses during the year, zeros must 
be entered on the totals line, and the form posted. 

10.2.5.1 The OSHA 200 Form must be posted with 
summary information for the preceding year 
where notices to employees are commonly 
posted no Jater than February 7 and must 
remain in place untl March 7.  

10.2.5.2 A copy of the summary OSHA Form 200 must 
be sent t o  the CHSA and RSDR at year end no 
later than January 15. 
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10.3 Supplementary Record of Occupational Injuries and Illness - OSHA Form 
101. (See anachment K) 

10.3.1 To supplement the Log and Summary of Occupational Injuries 
and Illnesses - OSHA Form 200, each establishment must 
maintain a record of each recordable occupational injury or 
illness. If no suitable repon is made for other purposes, the 
Supplementary Record OSHA No. 101 may be used. 

10.3.1 Or, the record may consist of the one or more of the 
documents listed below. 

10.3.1.1 Workers' Compensation, insurance, or other 
repons are also acceptable as records if they 
contain all facts listed below or are 
supplemented t o  do so. 

10.3.1.2 The record may also be listed on a plain sheet of 
paper containing the following facts. For further 
information, please see Definitions on the back 
of OSHA Form 200: 

1) About the employer-name, mail address, 
and location if different from mail 
address. 

About the injured or ill employee-name, 
social security number, home address, 
age, sex, occupation, and department. 

.- 
2) 

3) About the accident or exposure to 
occupational illness-place of accident or 
exposure, whether it was on employer's 
premises, what the employee was doing 
when injured, and how the accident 
occurred. 

4) About the occupational injury or illness- 
description of the injury or illness, 
including pan of body affected, name of 
the object or substance which directly 
injured the employee, and date of injury 
or diagnosis of illness. 

5) Orher-name and address of physician; if 
hospitalized, name and address of 
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position of person preparing the repon. 

10.3.2 These records must also be available without delay and at 
reasonable times for examination by, representatives of the 
Department of Labor and the Depanment of Health, Education 
and Welfare, and States accorded jurisdiction under the  Act. 

10.3.3 The records must be maintained for a perio? of not less than 
five years following the end of the calenc. r year t o  which 
they relate. 

11 .O SITE POSTINGS 
11.1 The following forms will be posted for all on-going field projects. .'ontact 

your Regional Safety Depanment or local OSHA office t o  obtain these forms 
and postings. 

11.1.1 Jacobs Forms: First Aid Register 
Emergency Phone Numbers Specific t o  
:ne Site 

11.1.2 OSHA Forms: OSHA 200 Log 
OSHA Health and Safety Poster (or State 
Equivalent) 
Access to  Medical and Exposure Records 
OSHA Permits 

. Forklift Operating Instructions 

11.1.3 Human resource forms and postings appropriate t o  each job 
site will be obtained from regional contacts and kept onsite as 
required. (See attachment J) 

12.0 ATTACHMENTS 
The foliowing arrachments are included with this SOP: 

Attachment A 
Attachment B 
Attachment C 
Attachment D 

Attachment E 
Attachment F 
Ana c h m e nt G 
Attachment H 
Ana c h m e n t I 
Attachment J 
Anachment K 

Primary Contacts 
Authorization For Medical Treatment 
Employee Exposure/Hazardous Chemical Release Repon 
OSHA Form 200 - Log and Summary of Occupational Injuries 
and Illnesses 
First Aid Register 
Site Manager's Investigation Repon 
Witness Statement 
Employee's Repon of Occupational Injury or Disease 
Vehicle Accident Reponing Procedure 
Human Resources Contacts 
OSHA Form 101 - Supplementary Record of Occupational 
Injuries and Illness 



Attachment A' 

PRIMARY CONTACTS 

Corporate Environmental Health and  Safety Department 
J a c o b s  Engineering Group, Inc. 
600 Seventeenth Street, Suite 1 1 OON 
Denver, Colorado 80202 
Attention: Terry Briggs 
Office Phone: (303) 595-8855 
FAX Machine: (303) 595-8857 

Pasadena Risk Management (Safety) Department 
Jacobs Engineering Group, Inc. 
251 S. Lake Avenue 
Pasadena, California 91 101 
Attention: Pat Costamagna 
Office Phone: (81 8) 578-6886 
FAX Machine: (81 8) 578-6837 

Central Region Safety Department 
Jacobs Engineering Group, Inc. 
4848 Loop Central Drive 
Houston, Texas 77081-221 1 
Attention: S teve  Pianalto 
Office Phone: (71 3) 669-2200 
FAX Machine: (71 3) 669-0045 

Eastern Region (Including Louisiana) Safety Department 
Jacobs Engineering Group, Inc. , 

4949 Essen Lane 
Baton Rouge, Louisiana 70809 
Attention: C.J. Beysellance 
Office Phone: (504) 769-7700 
FAX Machine: (504) 768-5228 

Midwest Region Safety Department 
Jacobs Engineering Group, Inc. 
1880 Waycross Road 
Cincinnati, Ohio 45240 
Attention: Bill Minear 
Office Phone: (51 3) 595-7500 
FAX Machine: (5 13) 595-771 7 

Western Region Safety Department 
Jacobs Engineering Group, Inc. 
251 S. Lake Avenue ' 

Pasadena, California 91 101 
Attention: Ken Wilkenson 
Office Phone: (81 8) 449-21 71 
FAX Machine: (81 8) 578-6827 
Home Phone: (805) 255-6973 
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A t t a c h m e n t  B 

' JACOBS E N G I ~ E R E X G  GROUP IHC. 

(Div is ion)  

XUTEORIZXTIOH FOR I E D I C X L  TRZXTHENT 

TO: Dr. Address : Date 

T h i s  f o m  signed by our r e p r e s e n t a t i v e  is your au thor i ty  t o  
render t r ea tmen t  t o :  

(Employee) 

i n  accordance with the  provis ions  of and under t h e  condi t ions 
prescr ibed  by the Workmens' Compensation A c t .  Unless the case  is 
an emergency, kindly obtain a u t h o r i z a t i o n  for surgery,  r a d i c a l  
procedures, o r  hosp i t a l i za t ion  from t h e  insurance carrier. Send 
your b i l l  and r e p o r t  t o  us a t  t h e  address listed below. - 

A u t h o r i t  ed Representative 

Date of  I n j u r y  Location Job No. 
How I n j u r y  Occurred \ 

Please complete and return by mail t o  t h e  following address t o  
i n su re  prompt payment of charges. 

Pat Costamagna, Jacobs Enginnering CrouD, 2 5 1  S. Lake P.ve 

Pasadena, CA 91101 (813)  578-6656 
---- ---------__--_______--_-_-_--_----- ~--,----------------- ----- ----- -- 

POR DCXTOR'B USE ONLY 

Diagnosis of In jury :  

- Dispos i t ion  of Pa t ien t :  

occupat ional  Non-Occupational Unable t o  Determine - 
Able to resume regular  d u t i e s  
Able t o  resume regular  d u t i e s  next workday 
Able t o  resume r e s t r i c t e d  d u t i e s  w i t h  the  following 

Unable t o  re turn t o  work, es t imated length 3f 

- - - 
l i m i t a t i o n s  : 

d i s a b i l i t y :  
- 

Return f o r  follow-up v i s i t  on (Date) 

(Doctor's S igna tu re )  
i 



Attachment C JACOBS ENGINEERING GROUP I N C .  'Page 1 of 3 
FORM 9-1 

1 EMPLOYEE EXPOSURE/HAZARDOUS CHEMICAL RELEASE REPORT ' 

0 Client: 
' i  
Site: 

Name: Site Location: 

SSN: 

Occupation: Incident: 

Description (Datemime): 

List Amount Of Time Lost From Work (if any):  
0 

I 

Person To Whom Incident W a s  Reported: Da ten ime :  

Weather Condition During Incident: Temperature Wind Spee.d & Direction 

Humidity Cloud Cover Clear Precipitation 

Materials Potentiallv Encountered: 
Chemical (Give chemical name or description-liquid, solid, gas ,  vapor fume, mist): 

Radiological: 

Volume Or Quantity Released: 

Other: 

Nature Of The EXDOSU re/Release: 
S ta te  the nature of the exposurehelease in detail and list the  parts of t h e  body affected and 
potential on-site and  off-site receptors: (Attach extra sheets if needed)  

Was  Medical Care Received? Yes( ) No( 1 
If So, When? 



JACOBS ENGINEERING GROUP INC.  I Page 2 of 3 
FORM 9-1 

EMPLOYEE EXPOSURE/HAZARDOUS CHEMICAL RELEASE REPORT a Where? On-Site Off-Site 

By Whom? Name Of Paramedic: 

Name Of Treating Physician: 

Length Of Stay A t  The Facility? 

Was The Health And Safety Manger Contacted? Yes( 1 No( 1 Datenime: 

Was The Medical Consultant Contacted? Yes( 1 No( 1 
If So, Who Was The Contact? 

Did The Exposure Result In Disability? Yes( 1 No( 1 
If So, Estimated Length Of  Disability: 

Datenime: 

Who Authorized Disability?: 

If So, Give Date: 

List The Names Of Other Persons Affected During This Incident: 

List The Names Of Persons Who Witnessed The Exposure/Release Incident: 

Possible Cause Of The Exposure/Release: 

Was The Operation Being Conducted Under An Established Health And Safety Plan? Yes() No() 
If No, Explain: 

Were Agency/Client Contacts Made? Date TTi me : 

List Agencies/Persons Contacted: 

P 



Page 3 of 3 JACOBS ENGINEERING G R O U P  INC. 

EMPLOYEE EXPOSURE/HAZARDOUS CHEMICAL RELEASE REPORT 
FORM 9-1 

I 

Describe Protective Equipment And Clothing Used By The Employee (List Equipment, Make, ' 

Model) 

Other Information, Comments (Attach relative data if necessary): 

What Was The Employee Doing When The Exposure/Release Occurred? (Describe briefly as 
"Site Reconnaissance", "Site Categorization" , "Sampling", etc.) How Did The Exposure/Release 
Occur? (Describe fully what factors led up to and/or contributed to the incident): 

e What Follow-Up Actions Occurred? 

What Corrective Actionk) Or Change To The Site Health & Safety Plan, If Any, Have Been Or 
Will Be Taken To Avoid Recurrence Of The Exposure And/or Release? This question is to be 
completed by the Site Manager or Site Health & Safety Officer. 

Additional Comments: 

Project Manager (Print or Type) Project Manager (Signature) Date 

Site Health & Safety Officer 
(Print or Type) (Signature) 

Site Health & Safety Officer Date 
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I-R6T AID R E Q I 6 T R Y  

OF - FROH : TO: DATE : PAGE 

1 TYPE OF ACCIDENT 

JOO tCUHDER: LOCATION : . .  

DATE 
T I H E  NAME 

b F A V - F i r s t  Aid V i e i t  

FOREHAIl 

TYPE OF I t I J U R Y ,  

BODY PART 

c 

FAV 

LEG Et! D 
RTW DV 1.TA 

-. 

ASITW-Ret t i rn  t o  Work * D V - D o c t o r  Vlslt *LTA-Lost Time’ A c c l d c n t  
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A t t a c h m e n r  F 

Page 1 of 2 

i 

SITE MANAGER'S  I N V E S T I G A T I O N  REPORT 

w ~ y :  PREVENTION is t h e  pr imary r eason .  -ION is  the 
goal of accident  i nves t iga t ion .  Your i n v e s t i g a t i o n  should be  an 
a t t empt  t o  reveal the causes so that they may be e l imina ted .  
El iminat ing causes w i l l  PREVENT a reCUrrMCe, 

Before t h e  causes can be determined, you, 
the supervisor, must get t h e  accurate facts of what happened. 
These should give a c l e a r  d e s c r i p t i o n  of what z c t u a l l y  took  
place.  The injured o r  involved .person o r  persons are u s u a l l y  

b s t  able t o  d e s c r i b e  what happened. Witnesses are also important,  You should in te rv iew everyone involved before  wr i t ing  
down the descr ip t ion .  
W DID T K I S  HAPPEN: Once you k n o w  exactly what happened, 

you must analyze the facts and determine  the causes. 
F k s t ,  you must determine the immediate cause o r  cau-s-es, 

such as someone's improper ac t ions ,  fau l ty  eqtiipment, o r  other 
cond i t ions  w h i c h  d i r e c t l y  caused the accident o f  incident .  More 

than one cause o f t en  exists,. and you must give  careful cons idera t ion  t o  a l l  poss ib l e  causes. L i s t  them on your r e p o r t .  
The second par t  of the a n a l y s i s  invclves some 

*'backtracking. " Think through the immediate causes you l i s t e d  
and t r y  t o  give t h e  reasons they e x i s t e d .  For  example, the box 
t ha t  f e l l  from a p a l l e t  of s t o c k  might be t he  immediate cause cf 
in )ury  t o  an employee. By glbacktrackingl ' ,  t h e  underlylng, more 
fundamental causes can  be determined. The p a l l e t  wasr,': s t ackee  
proper ly .  It w a s  s tacked  improperly because  -the boxes w e r e  w e =  
and soggy. They w e r e  wet because a s e c t i o n  of . t h e  roof leaked 
and needed r e p a i r s , -  or because they  w e r e  unloaded on an opez 
loading  dock i n  the r a i n ,  etc. L i s t  a s  many as p o s s l b l e .  
llBacMrack** a s  f a r  a s  possible .  

WHAT CORRECTrvE ACTION: A f t e r  you have analyzed t h e  causes ,  
e l i m i n a t e  them. As the f i r s t - l i n e  s u p e r v i s o r  you c a n  probably do 
a great deal on Y O U  own to eliminate causes. Give a d d i t i o n a l  
training in safe, Proper  working p r o c e d u r e s  t o  your workers. 
Cor rec t  any housekeeping problems in your area of r e s p o n s i b i l i t y .  
Check machinery more often.  Indicate on the repor t  w h a t  you can 
do and what you have done t o  prevent  a recurrence. For those 
causes beyond your direct cont ro l  (such a s  the leaky roof i n  t h e  
example above), indicate what things s h o u l d  be done by management 
t o  e l imina te  the causes. This is your chance to advise them of 
what should be done t o  improve work e f f i c i e n c y  and e l i m i n a t e  
p o s s i b l e  accident  producing s i t u a t i o n s .  

Remember-P-IoN of recur rences  is t h e  purpose of your 
i n v e s t i g a t i o n  and r e p o r t .  Be conc i se  i n  your report .  Avoid 

f i n d i n g  fau l t  with individuals.  A v o i d  vague, gene ra l  d e s c r i p t i o n s  o r  Causes such a s  l l c a r e l e s s n e s s a t .  As the f i r s t - l i n e  
s u p e m i s o r ,  you are i n  t h e  best p o s l t i o n  t o  understand t h e  r e a l  
causes  of an acc ident  Or incrdent,  E l i m i n a t i n g  them wlll b e n e f i t  
you by providing scfe working condi t ions  for you and your workers 
w h i l e  improving the e f f i c i e n c y  of your c r e w .  

HAPPENED: 
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SITE MANAGER'S INVESTIGATION REPORT 

P e a i r e d  Fox: 

- -  

. M e d i c a l  treatment injuries 

Rqloyee m e d i c a l  file (site) - 1 copy - -.- 

Hanager of S a f e t y  - 1 copy e '  

Corporate Insurance & Safety - 1 copy (.attached t o  
Emplyer's First Report of Injury) 

Non-injury incidents of se r ious  p o t e n t i a l  

Si te  incident f i l e  - 1 copy 

Manager of Safety - 1 copy 

Jnstructions: (See Appendix 2-5.1) 

Client :  
Project number: 
Nae: 

Skiu: 
Department: 
Age: 
Location: 
Date: 
Supervisor: 
T h e :  
property damage: 
What happened: 
N a t u r e  of injury: 
Injury poten t ia l :  

I Why? 

Recurrence? : 
Correct ive action? : 

Client's name 
Assigned project  number 
Name of injured par ty /not  required if a 
no"-injury incident report 
-1oyee's accusation 
Department w i t h a n  w h i c h  incident  occurred 
Age of injured - 

I I 

Location of project where incident occurred 
Date of occurrl,nce 
Supervisor dkect ing  employee o r  task 
Time of occurrence 
Was it involved? 
Facts revealed as to how inc ident  occurred 
What w a s  the  injuxy, if any 
Was the potent ia l  there for ser ious  o r  major 
injury? 
Facts- revealed through inves t iga t ion  as t o  
the i n j u r y  cause 
IS the potent ia l  there? 
Retraining, equipment change, procedure 
change? 
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SITE MANAGER'S I N V E S T I G A T I O N  REPORT 

Client: Project Number: 

N a e :  D e p m e n t :  S k i l l :  

Age: Location: Date: 

Site Manager : T b e :  

Property Damage: Yes  No 

Rhat Eappened: 

. .  I 

N a t u r e  of Incident: 

I n j u r y  Potential: Major Serious Minor 

Why Did This Happen?: 

Possibility of Recuxrence: Often Seldom Rarely 
What Corrective Action Has B e e n / W i l l  Be Taken? 

Site H e a l t h  k Safety O f f i c e r :  Project Manager: 

* R e p o r t  Written By: 

D a t e  of Report: Time of Report: 



Attachment G 

DATE : 

N m :  TITLE: 

SOCIAL SECURITY NUMBER: 

T E K P o m Y  ADDRESS: PHONE NO- 

PERMANENT ADDRESS: PHONE NO. 

IDCATION AT TPIE OF ACCXDEXT: 

DESCRIBE, TO TRE BEST OF YOUR KNOWLEDGE, HOW TEIE ACCIDENT 
HAPPENED: 

S ignacure 
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EMPLOYER'S FIRST REPORT OF INJURY OR OCCUPATIONAL DISEASE aa. 1- 

I JZ. C C A T 4  QYE DATE OF O€AW 

€.-I 0.1. 

i 
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i 

VEHICLE ACCIDENT REPORTING PROCEDURE * 

Purpose 

To set for the minimum requirements lor the timely and accurate reporting of 
vehicular accidents. 

Scope 

This procedure applies to all 

Responsibilities 

Region operations and projects, 

3.1 Operations Managers are responsible for assuring that their respeaive 
. department, project and Other managers, and supervisors fully understand 
and compty with this procedure and any supplementary procedure(s). 

AI managers and supenison are responsible for assuring that all employees 
reporting to them fully understand and comply With:this procedure and any 
supplementary procedure(s). 

32 

'3.3 Any employee invoived in an accident while using a Jacobs pool car, rental 
car on company business, or other company owned, rented, or operated 
vehicle or heavy equipment, shall comply with this procedure and any 
supplementary procedure(s). 

Requirements 
_ .  

4.1 

e 

4.2 

4.3 

4.4 

4.5 

Each office and project site shall develop a supplementary vehicle accident 
reporting procedure to address any ,.. ,. applicable..local. andstate requirements 
and/or client ' r eq uir erne n is:"" ' ' 

At a minimum, the police will be notified and a police accident report filed for 
any accident involving another vehicle or property when damages are 
estimated to be greater than $500.00 or when there is allegedty bodiiy injury 
(more stringent requirements by local, state or client shall be addressed by a 
supplementary office or project procedure). 

All vehide and/or equipment accidents shall be verbally reported to the 
Pasadena Risk Management Department and Westem Region Safety 
Department (see Exhibit A) within 24 hours of the accident 

The employee assigned to the vehicle or equipment, or who holds the 
vehicle rental agreement, shall be responsible for completing and returning 
the following to the Pasadena Risk Management Department: 

0 

0 

Cigna 'Notice of Automobile AccidenY (Exhibit B); 
Copies of any completed local, state or client required forms. 

If the vehicle involved in the accident is a Jacobs 0001 car, the employee 
assigned to the vehicle is responsible for obtarnmg two written estimates for 
repair of the Jacobs vehicle and obtaining a copy of the police investigation 
report (when applicable). All information is to be sent to the Pasadena Risk 
Management Department. 



4.6 If the vehicle involved in the accident is a rental vehicle, the rental company 
will normally take care of the repair estimates. However, the employee shall 
be responsible for obtaining a copy Of the police investigation report {when 
applicable) and forwarding a copy Of the Pasadena Risk Management 
Department. 

All Jacobs vehicles that are nondrkeable, due to an accident, are to be 
towed to the nearest garage that will hold them until further instructions are 
received. 

All questions regarding vehicle insurance shall be directed to the Pasadena 
Risk Management Department. 

In the event that the employee responsible for the vehicle is, due to the 
accident, unable to complete the foregoing requirements, it shall be the 
responsibility of the respedive ,Operations Manager or hisher designate to 
do so. 

4.7 

4.8 

. 4.9 

. .  5.0 Attachments 

5 2  Exhibit B - Cigna 'Notice of Automobile Accidenr 

. .  
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. 05HA No. 101 - 
Cue or File No. --....------ 

Supplementary Record of Occupational 
EMPLOYER 

Form approved 
. OM0 NO. 44R 1453 

njuries and Illnesses 
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S U P P L E  M E NTAR Y R E C 0 R D 0 F 
0 C C U PATI 0 N AL I N J U R I E S 

AND I L L N E S S E S  

To supplement the Log and Summary of Occupational injuries and LUneses (OSHA No. 200). each establishment 
must maintain a =cord of each recordable occupational injury or illness. Worker's compensation. insurance. or other 
reports are a m p t d l e  u recori if they contain dl facts listed below or are supplemented to do so. If no ruitable 
report is made for other purposes, this form (OSHA No. 101 1 may be used or the n m u o r y  facb can be b e d  on 
a separate plain s h a t  of paper. These rccor& must . L o  be available in the establishment without delay and at 
reuonable t ima  for examination by representatives of the Department of Labor and the Department of Health, 
Education and Welfare, and S t a t a  accorded jurisdiction under the Act. The records must be maintained for a 
period of not leu than five yurs  following the end of the caiendar year to which they relate. 

' 

Such r e c o r i  must contain at l u s t  the following facts: 

1) About h e  employer-nme. errail i d h a s ,  and location if different from mail address. 

2) About the injured or iU employee-name, social security number, home address, age, sex, occupation, 
and department 

3) A b o a  he occidenr or exposure 10 occupational illness-place of accident or exposure, whether it w u  on 
employer's premisa, what the employee w u  doing when injured. and how the accident occurred. 

4) About d e  occupcucond injuv or illness-description of the injury or illness, including part of body 
affected; name of the object or substance which directly injured the employee; and date of injury or diagnosb 
of illneas. 

S) Other-name and address of physician; if hospitalized. name and address of hospital; date of report; and 

* 
name and position of penon preparing the report. 

SEE DEflNITlONS ON THE BACK OF OSHA FORM 200. 

. . .  
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JACOBS 'ENGINEERING G R O ~  INC. 
AUTO ACCIDENT REPORT 

Date of A c c i d e n t  T h e  of Accident 
Location of Accident 

D r i v e r  of Comuan'Fr Vehicle 
Name '3; D a t e  of Birul 
A d d r e s s  
Home Phone No. Driver's License No. 

D r i v e r  of Comuan'Fr Vehicle 
Name '3; D a t e  of Birul 
A d d r e s s  
Home Phone No. Driver's License No. 
License N u m b e r  
Serial N u m b e r  of Vehicle 
N a m e  of Other Passengers i n  V e h i c l e  
E p i p m e n t  N u m b e r  

D r i v e r  of O t h e r  Vehicle  
N a m e  of Driver 
H o m e  Address of Driver 
Phone Number Home Work 
Driver's License N u m b e r  (Including State)  
Employer 
O w n e r  of Vehicle 
S e r i a l  N u m b e r  of Vehicle  
Make and Model of Car 
Rela t ion  of Driver  to Owner of V e h i c l e  
Insurance Company of Owner 
Insurance Company of Driver & Policy Number 

DescriDtion of Accident - 

B 

--------------------- -- - --------------- - - ----I_ -- - 

- ---- -I_ 

DescriDtion of D a m a q e  to Vehicles 
Company V e h i c l e  

Other vehicle 0 

Place Where Damaged V e h i c l e s  Can Be Seen 

fn iar ies  (Explain) 

- ---- 
N a m e  of Law Enforcement Body I n v e s t i g a t i n g  Accident 
N a m e ,  A d d r e s s  & Phone No. of Witnesses 

Signature- D a t e  

Job Name: Job Number: 

i 
. .  . . .  . . .. 

-: 



I 

I IC TMECT. SPECIFY PROPERW STOLEN. If COLLISIOW OR COUPREMENSNE. SPECIFY O A U U C E  

' I  i 
i i DATE. LOCATION A 8AOCE NO. OR WAUL O f  POClCE AUTwORflY 70 W O U  ACCIUENT WAS AEPORTEO 

I OWNER AODAESS PrOUf  
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2.4 VEHICLE ACCIDENTS e.. 
2.4 , 1 ReDort inq  

o An Auto Accident Form (Appendix 2-7) s h a l l  be 
kept  i n  a l l  Company vehicles u t i l i z e d  f o r  o f f s i t e  
service. 

o The form s h a l l  be completed by t h e  d r i v e r  of the 
vehicle i n  conjunct ion wi th  his Supervisor and 
t h e  Pro jec t  Superintendent  and forwarded wi th in  
24 hours a f t e r  an a c c i d e n t  t o  the Corporate . Safe ty  Department, 

2 .4 .2  pew irements 

o The report s h a l l  b e  f i l e d  when a Company vehicle 
i s  involved i n   an^ type of accident .  

o The form s h a l l  a l s o  be used i n  f i l i n g  r e p o r t s  of 
acc idents  involving equipment veh ic l e s  ( o n s i t e  or 
o f f s i t e )  such as cher.y p ickers ,  backhoes, 
t n x k s ,  c a r s ,  e t c .  

2 . 4 . 3  Distribution 

o The repotc  s h a l l  be d i s t r i b u t e d  as follows: 

- Equipment Yard - 1 Copy - S i t e  F i l e  - 1 Copy , - Corporate I n s u r a n c e  - Orig ina l  - Corporate Safety Department - 1 Copy 
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8.6 CONFINED SPACE ENTRY 

8.6.1 Purpose 

The purpose of this section is to ensure the safety and health of employees who 
enter or work in any type of enclosed space such as tanks, pipes, pits, vaults, or 
similar confined spaces where an oxygen deficient or gaseous atmosphere may 
exist or such a space where emergency egress would be restricted. 

8.62 Scope 

This procedure applies to all personnel who may be required to enter tanks and 
other enclosed spaces as defined. 

8.6.3 Description 

Personnel are at times required to enter enclosed spaces, hereafter called vessels, 
to clean, inspect, repair, and perform other duties associated with the equipment or 
the process of various- testing activities. Enclosed spaces which are potentially 
hazardous include but are not limited to: 

Enclosures with limited access openings for personnel such as closed storage 
tanks and process vessels - 

Tanks, pits, tubs, vaults, vessels, or other confined spaces 

- 

_ _  

. 
Confined spaces such as ventilation or exhaust ducts, sewers, underground 
utility tunnels, pipelines, or piping of any type. 

8.6.4 Hazards 
, . ,. . . . ..I 

. ... . . . .. . . ~ _."_ l..,....__.. .... . . . ... -._ " .. 
Toxic vapors in unhealthy or fatal concentrations may result from residue of last 
material'in tank by gradual release from sludge or scale, be introduced by 
leakage from interconnected systems, or be introduced by . .  use of cleaning 
solvents, welding, cutting, etc.' 

Flammable gases or dust have the potential of fire or explosion. 

Lack of oxygen, causing asphyxiation, may result from chemicals absorbing or 
replacing oxygen in the tank or from inert gas used to exclude oxygen from a 
specific area of work. Air in clean tanks closed for an extended period may 
become deficient in oxygen because of oxidation of the metal of the tank. 
Improper or inadequate ventilation during tank work may also result in a lack of 
oxygen. 

Electric shock may result from portable lights, tools, or associated electrical 
equipment. 

iapnhs safetv manual - section 8 
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Injury may result from mechanical equipment which may be' defective or 
incorrectly locked out. 

Difficulty may be encountered in removing workers who are seriously injured or 
lose consciousness. 

Injury may result from direct contact with corrosives or dermatitis producing 
chemicals. ' 

Physical hazards such as slipping, falling, or falling objects may exist. 

8.6.5 General-Personal Protective 81 ResPiratotv EauiPment 

Supervision and all personnel who may be required to enter vessels and other 
enclosed spaces shall review this instruction to ensure compliance with all 

' 

applicable paragraphs. 

Prior to entry into a confined space, all personnel must complete the 
Respiratory Protection Program. 

Personnel with respiratory problems as determined by a physician shall not be 
permitted in tanks. 

All personal protective apparel and respiratory equipment shall be worn when 
entering any hazardous enclosure as required. 

All personal protective apparel and respiratory equipment will be maintained in 
good condition preferably stored in ventilated cabinets and cleaned or sanitized 
according to good house-keeping and hygiene standards. 

Supervision over the area in which vessels to be entered are located and 
Supervision responsible for other work conducted in such areas shall, 
coordinate and regulate operations of their organizations in a manner wh im 
reduce hazards to personnel entering such vessels. 

. - __- 

- 

The Corporate Safety Department shall be consulted by Supervisors 
contemplating entry of personnel into vessels. No deviations from the safety 
requirements specified in these instructions will be permitted without prior 
approval from the. Corporate Safety Department. 

8.6.6 Procedures for Tank Entrv 

Prior to personnel entering any confined space which falls within the description 
in the above scope, a Confined SpaceNessel Entry Permit (Appendix 8-6) must 
be properly executed. by the Supervisor of the personnel entering the confined 
space and the Site Safety Superintendent, if applicable. 
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When there is doubt as to whether or not a particular location is covered by the 
above scope, the Corporate Safety Department is to be consulted. 

The executed Confined SpaceNessel Entry Permit is valid only for one shift, 
and for the specified work, location, and time period indicated on the permit. 

A Rescue Plan must be developed and reviewed with all personnel entering the 
confined space and all standby personnel. The Rescue Plan should include: 

- An immediate call for assistance of back-up person(s). 

- Assist person@) in the confined space by providing breathing air masks or 
assistance out of the confined space. 

- If unconscious, help out of confined space by using safety belt or harness. 

- As a last resort, don 30-minute air pack or air supplied respirator and remove 
Do not enter until back-up person is at the entrance of the 

confined space. 
. person(s). 

All persons entering the confined space, standby personnel,, and back-up 
personnel must review and sign the Confined SpaceNessel Entry Permit. 

The Confined SpaceNessel Entry Permit must be posted near the entry point of 
the confined space. 

A secondary method of exit should be considered during the planning stage, in 
order to execute a quick, safe exit, should an emergency situation arise during 
occupancyofthe confined space. 

All persons entering a confined space should wear a safety belt or harness 
attached to a lifeline. The lifeline shall be securely fastened outside .the 
confined space. A safety harness shall be used where the entrance IS 
sufficiently restricted to prevent removal of a person equipped with a safety belt. 
Wristlets must also be considered with restricted access. In the event it is 
determined that use of such equipment attached to a person may pose an 
unnecessary hazard, another means of executing a rescue must be planned. 

If the confined space is equipped with a grounding cable, it must be meggered 
for a firm mechanical joint. 

If lighting and power requirements cannot be met by the use of battery lights 
and pneumatic equipment, reduced voltage at a maximum of 12 volts must be 
used. If plant air is used for pneumatic equipment, it must be verified that inert 
gases such as nitrogen cannot enter the plant air system. Higher voltages may 
be used only with a ground fault circuit interrupter (GFCI). The ground fault 
circuit interrupter, transformer and disconnects must be located outside of the 
confined space. 

e 
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All persons entering the confined space, standby personnel, and back-up 
personnel shall be instructed as to the hazards involved, the precautions to be 

' taken, the use of protective and emergency equipment and the use of rescue 
equipment. 

At leas! one standby person must be at each point being used to enter the 
confined space. He must have a 3Gminute air pack or air supplied respirator, a 
flashlight, and a Freon horn or some other reliable method for summoning 
additional assistance. The standby person's primary responsibility is to be 
attentive to the personnel inside the confined space. Each standby person 
must be trained in accordance with Section 8.6.12 

8.6.7 Safetv Considerations 

In rare instances, because of the configuration of the confined space or large 
number of people involved, keeping safety lines attached may not be practical. - 
In such cases, the safety belt or harness shall be worn and the lines shall be 
kept ready at the confined space exit point in the event of an emergency. 

Consideration shall be given to the need for five-minute escape air masks for 
personnel entering the confined space. A 30-minute air pack or air supplied 
respirator must be available at the entrance of the confined space in case 
rescue assistance is needed. 

An individual shall be designated as a back-up and shall have prime 
responsibilrty to be available for immediate assistance to the standby man. The 

'back-up person and the standby man must have verbal communication at least 
once per hour. 

Sufficient manpower shall be available outside the confined space to effect 
rescue if it becomes necessary. 

Considerations shall be given for continuous monitoring for oxygen with an 
audio alarm monitoring system. 

8.6.8 Isolation Requirements 

All energy sources such as pipelines, electrical services, agitators and any other 
sewices leading to the confined space must be physically disconnected, 
blanked off, valved off and locked, tagged and tried prior to personnel entering. 

Radioactive sources must be shielded or removed. 

* 

a 
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8.6.9 Environmenta 1 Reauirements 

A review of the confined space and its previous contents must be made by the 
Client Representative, Safety Superintendents, and the Supervisor responsible 
for the work to ascertain that the necessary ventilation, protective clothing, 
respiratory equipment, emergency standby equipment, and fire prevention 
precautions have been specified and provided. 

If the confined space has previously been in use, cleaning and decontamination 
must be performed and tests performed to determine atmospheric and residual 
analysis prior to personnel entering. 

The confined space must be adequately ventilated by removal of manholes, 
vents, lines or installing an exhaust blower. Compressed air must not be blown 
into a confined space. Air supplied respiratory equipment is required when 
entering a confined space where there is any oxygen deficiency (less than 
19.5%). All air movers used for ventilation must be properly grounded. 

Appropriate tests of the atmosphere shall be made before entering the confined 
space. In all cases an oxygen and explosive atmosphere test will be performed. 
The test results will be recorded on the Confined SpaceNessel Entry Permit by 
the person performing the test, who will initial the permit. The atmosphere 
inside the confined space must meet the following conditions: 

- Oxygen - 19.5% minimum 

- Flammable gases - 0% maximum or no kick on the explosimeter. 

- Toxic gases - 0% maximum or non-detectable. 

- _ -  

- Radioactivity - not to exceed state or Federal regulations. 

If work being performed inside the confined space could generate any toxic or 
flammable vapors or produce any oxygen deficient atmosphere, testing should 
be done continuously while work is being performed. 

If hazardous substances are found to exist in the confined space: prior to entry 
by pekonnel, a Preentry Meeting shall be held to apprise employees of the 
hazards and the safety and health plan that will be followed. 

A decontamination procedure shall be developed, communicated to employees 
and implemented before any employee or equipment may enter into confined 
spaces containing a hazardous substance or where exposure to hazardous 
substances exist. 

. .  

iacobs sayetv manual - section 8 
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8.6.10 Bumina and Weldinq 

Burning and welding in confined spaces entails unusual hazards and a detailed 
analysis shall be made of each specific case to insure safe performance of the 
work. 

When burning, welding or heating operations are required in a confined space, 
either a mechanical method of ventilation, such as a blower, or local exhaust 
ventilation method, Such as exhaust hood must be provided to ensure 
adequate ventilation. When sufficient ventilation cannot be obtained without 
blocking the means of access to the confined space, employees in the confined 
space shall be protected by air supplied respiratory equipment. 

When burning or welding is required in any confined space, the gas cylinders 
and welding machines shall be located outside. Hose connections shall be 
checked for leakage prior to entry into confined space. Remove all hoses from 
the confined space at the end of work, during lunch periods, breaks, or 
whenever all personnel leave the confined space. 

All surfaces coated with toxic preservatives or any residual materials from 
previous use must be removed for a distance of two feet from the point of 
burning or welding to prevent evolution of fumes. 

Vessels and/or tanks of laminated shell construction should be given special 
consideration for the possibility of trapped residuals from the previous contents. 

. 

8.6.1 1 Emeraencv Alarms 

The Confined SpaceNessel Entry Permk will be automatically cancelled in the event 
that a major emergency alarm, fume release, area fire alarm, or plant emergency IS 
sounded, with the exception of a test alarm. Personnel inside the confined space 
should exit and follow emergency procedures. When the all clear signal is sounded, 
the Confined SpaceNessel Entry Permit can be reinstated or reissued after 
atmospheric tests are retaken and noted on the permit. 

8.6.1 2 Confined Soace Standbv Attendant Training 

Prior to a person being designated as a Standby Attendant for confined space work, 
they must be trained on the following information. Documentation of training shall 
be maintained at the site on the 'Confined Space Standby Attendant Training Form" 
(Appendix 8-1 2). 

A Standby Attendant shall not be used for any other duties while the confined 
space is occupied. 

A Standby Attendant should be required to wear a vest or some other 
identification to signify he/she is a Standby Attendant. 
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Each Standby Attendant must be equipped with an air horn or some other 
means of communication to summon help in the event of an emergency. The 
communication device shall be used only in an emergency. 

All personnel inside the confined space must exit upon command of the 
Standby Attendant. 

The Standby Attendant is responsible for maintaining a sign-in/sign-out roster 
on all persons entering and exiting the confined space. The roster must be 
turned in to the Site Supervision at the end of each shift. 

The Standby Attendant will be provided with the same equipment as those 
entering into the confined space. 

A self-contained breathing apparatus may be required at the entrance of the 
confined space in order to execute a rescue. 

If an emergency occurs inside the confined space, the Standby Attendant will 
summon additional help, but will not enter until help has arrived and it IS 

A Standby Attendant will not leave his/her station for any reason while 
'personnel are inside the confined space, or unless relieved by another Standby 
Attendant. 

necessary to enter. -~ 

Each Standby Attendant must realize the importance of his duties. 

. .  

. .  , . . . . . . . . ... . 

. .. .. . . . .. I ... -...__ ~ .-.... . . . . .  . .. . . 
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APPENDIX 8-1 2 

I 

CONFINED SPACE ENTRY 
STANDBY AlTENDANT 

TRAINING FORM 

- .~ 

! 
I 
I I 

, 

. I  

Page 1 

r I 

I have received standby attendant training in accordance with the Confined Space Entry 
Procedure, Section 8.6. 

Name (print) Signature SS Number Date Trained 

I 
I 

I 
j 
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8.1 0 Excavations 

8.10.1 Pumose 

The purpose of this section is to ensure the safety and health of employees who are 
required to enterhork in excavations. 

I 

8.10.2 Scope 

This procedure will apply to all Personnel and Subcontractors whose job function 
requires them to enter any excavation. 

Excavation shall be defined as follows: 
depression in an earth surface formed by earth removal. 

Any man made cut, cavity, trench or 

8.1 0.3 Competent Person Responsibilities . . . . _. - 

Competent person is defined as anyone capable of identifying existing and 
predictable hazards in the work environment and who has authority to correct such 
hazards. 

The competent person must have a thorough knowledge of all requirements and 

It is the responsibility of each competent person who supervises employees 
performing such work as described above to: 

aspects of excavation work. .. - - 

Train employees on the contents of this procedure and ensure i t  is clearly 
understood. 

Evaluate whether the excavation may also be considered a confined space .- 

Perform documented daily inspections of excavations, the adjacent areas. and 
protective systems before the start of work each day and as necessary 
throughout the shift. 

Inspections shall be made after every rainstorm or other hazard increasing 
occurrence. 

_ _ .  . 

Where evidence indicates a possible cave in, failure of protective system, 
hazard atmosphere or other hazardous conditions, employees shall be 
removed until the proper precautions have been taken. 

iarnhs safetv manual - section 8 
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All surface objects that may present a hazard to employees by rolling or falling 
into an excavation shall be removed or supported. 

All excavations four (4) feet or more in depth require a safe means of egress. 

8.1 0.6 Access and Earess 

A stairway, ladder, ramp or other safe means of egress shall be located in 
excavations that are four (4) feet or more in depth so as to require no more than 
25 feet of lateral travel for employees. 

Ladders must extend 36 inches above the point of support at the top of the 
excavation. 

Structural ramps used solely by employees shall be designed by a competent 
person. 

Structural ramps used by equipment shall be designed by a competent person 
qualified in structural design and shall be constructed accordingly. 

8.1 0.7 Hazardous Atmowhere 

Where oxygen deficiency (less than 19.5%) or a hazardous atmosphere exists 
or could exist, the atmosphere in the excavation shall be tested before 
employees enter excavations greater than four (4) feet in depth. 

Adequate precautions shall be taken to prevent employee exposure to oxygen 
deficiency or hazardous atmospheres. These precautions may include 
providing proper respiratory protection or ventilation. 

Periodic testing shall be conducted to ensure all potentially hazardous 

Emergency rescue equipment such as breathing apparatus and safety harness 
and lifeline shall be readily available where hazardous atmospheres exlst or 
may be expected to develop. This equipment shall be attended by a qualified 
attendant. 

atmospheres remain-safe. -..-..-....__ 

Employees entering bell-bottom pier holes or other similar deep and confined 
footing excavations shall wear a harness with a lifeline securely attached. The 
lifeline shall be individually attended at all times. 

8.1 0.8 Water Accumulation 

Employees shall not work in excavations in which there is accumulated water, 
or which water is accumulating unless the proper precautions have been taken. 

iambs safetv manual - section 8 
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Precautions include support or shield systems, water removal to control the level, 
and use of a safety harness and lifeline. When used, water removal equipment must 
be monitored by a competent person. 

8.1 0.9 Stabilitv of Adiacent Structures 
- .- 

Except in stable rock, excavation below the level or base of footing of any 
foundation or retaining wall shall not be permitted unless the wall is 
underpinned and all other precautions taken to ensure the stability of the 
adjacent walls and the safety of employees involved in the work. 

Shoring, bracing, or underpinning shall be inspected daily, or more often as 
conditions warrant by a competent person and the protection effectively 
maintained. 

8.1 0.1 0 Protection of employees from loose rock or soil and eauipment. 

Excavated or other material and equipment shall be kept at least two (2) feet 
from the edge of excavations or behind retaining devices sufficient to prevent 
material or equipment from falling or rolling into the excavation. 

If the operator of mobile equipment adjacent to or near the edge of an 
excavation does not have a clear view of the edge of the excavation. a warning 
system such as barricades, stop logs, or hand signals shall be used. If 
possible, the grade should be away from the excavation. 

8.1 0.1 1 Fall Protection 

Where employees or equipment are required or permitted to cross over 
excavations, walkways or bridges with standard guard rails shall be provided 

Adequate barricades providing physical protection shall be provided at all 
excavations. All wells, pits, shafts, etc., shall be barricaded or covered. 

Upon completion of operations, temporary wells, pits, shafts, etc. shall be 
promptly and adequately back filled. 

8.1 0.12 Soil Classification 

Each soil and rock deposit shall be classified by a competent person as stable 
rock, type A, type B, or type C in accordance with the definitions set forth in 29 
CFR 1926.652 (Appendix A). 

The classification shall be based on at least one visual and at least one manual 
analysis. Such analysis shall be conducted by a competent person using tests 
described in 29 CFR 1926.652 (Appendix A). 
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8.1 0.1 3 Protective Svstems 

Sloping and Benching 

Page 5 

Sloping and benching systems for excavations greater than 20 feet deep shall be 
designed by a Registered Professional Engineer. 

For excavations 20 feet or less, one of the following options may be used: 

Option 1 Excavations shall be sloped one and one half horizontal to one vertical 
(34 degrees measured from the horizontal) unless you use Option 2, 3, 
or 4. Slopes shall be excavated to form configurations in accordance 
with slopes shown for TvDe C Soil in Appedix 8, Maximum Allowable 
Slopes. 

Slopes and configurations for sloping and benching systems shall be 
determined in accordance with Section 8.1 0.1 4, Soil Classification and 
Appendix 6, Maximum Allowable Slopes. 

Option 2 

Option 3 . Designs of sloping and benching systems shall be in accordance with 
tabulated data and charts identifying parameters, limits of use, and 
explanatory information as necessary. This data must be in written form 
on the jobsite and bearing the seal of the approving Registered 
Professional Engineer. 

When excessive loads from stored material or equipment, operating equipment or 
traffic are present, the competent person shall determine to what degree the slope 
must be reduced below the maximum allowable slope. 

Support and Shield Systems (Shoring) 

For excavations greater than 20-feet deep, refer to Section 8.10.15, Timber Shoring 
in Trenches. 

For support and shield systems in excavations 20 feet or less in depth, one of the 
following options may be used. 

Option 1 Designs for timber shoring in trenches shall be determined using Tables 
C 1.3 or C 2.3 (Appendix C) for soil type C. Designs for aluminum 
hydraulic shoring shall be in accordance with manufacturers tabulated 
data, or 29 CFR 1910.652 (Appendix 0). 

Option 2 Designs for timber shoring in trenches shall be determined according to 
Section 8.1 0.1 3, Soil Classification and Section 8.1 0.1 4, Timber Shoring 
in Trenches. 
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Option 3 Use of pre-fabbed support systems, such as aluminum hydraulic 
shoring, or other protective systems drawn from manufacturers data 
must be used in accordance with all specifications and limitations issued 
by the manufacturer. 

Designs of support, shield, or other protective systems must be in 
accordance with tabulated data and bear the seal of the approving 
Registered Professional Engineer. 

Option 4 

Materials and Equipment 

Materials and equipment used for protective systems shall be free from damage 
or defects that might impair their proper function. Manufactured materials and 
equipment shall be used in a manner that is consistent with the 
recommendations of the manufacturer. Damaged material or equipment shall 
be removed from use. 

General Requirements 

Members of support systems shall be securely connected together to prevent 
sliding, falling, kick outs or other failure. 

Support systems shall be installed and removed in a manner that protects 
employees from cave ins, collapses, or being struck by support members. Removal 
shall begin at and progress from the bottom of the excavation. Members shall be 
released slowly so as. to note any changes in the stability of the structure or 
excavation. 

Components of pre-fabbed systems must be supplied with the manufacturers seal 
or identification markings, these markings must remain legible. 

Excavations of material no greater than two (2) feet below the bottom of the suppcr: 
or shield systems is permitted if the system is designed to resist the forces of the lull 
depth. 

Employees shall not be allowed in shields when shields are being installed. 
removed, or moved. 

8.1 0.1 4 Timber Shorinq for Trenches (Tables C) 

Timber shoring may be provided as a means of protection from cave ins in 
excavations that do not exceed 20 feet. 

Timber shoring for excavations greater than 20 feet deep must be designed by 
a Registered Professional Engineer. 

In order to use this section, the soil type or types in which the excavation is 
made must first be determined using Section 8.1 0.1 4, Soil Classification. 
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There are six tables, two for each soil type (Appendix C). Minimum sizes of 
shoring members are specified for each soil type. Using the appropriate table, 
the selection of the size and spacing of members is made. The selection is 
based on the depth and width of the trench and spacing of the cross braces. 

Note: The members specified in the table are not considered adequate when: 

two foot soil surcharge. 

20,000 pounds., 

1. Stored material adjacent to the excavation exceeds the load imposed by a 

2. When surcharge loads are present from equipment weighing in excess of 

3. When vertical loads imposed on cross braces exceeds a 240 pound gravity 
load distributed on a one foot section of the center of the cross brace. 

When any of the above conditions exist, an alternate timber shoring or protective 
system shall be used. 

iapnhs safetv manual - section 8 



APPENDIX A - SOIL CLASSIFICATION 

T c r k  Mrtcnrlr ( A m  Siandardr 
M d  DU&& Tb c  Uruficd Sol11 Clr r r rhuoon  
Syrtcm The US. Dcpumrcnt of 
WSOA) f c x n u r l  arrrifiuuon Schrme: and 
Tho Nruonai Burrru of S l a n d r r b  Rcpon 
BSS-ln. 

Cunrnred rorl mernr r rod in rhlcb rbe 

agent r u d  ar uiu& u*dnric. r u ~ h  
hmd- ruc  sample u m o t  be au rbcd  b t o  
powder or indindual rod p a m c l n  by W c r  
prerrurr. 

Cahuive roil mcam J a y  (fine -mad 
rod). or iod wrb I bigb day cOnicnL which 
har cobcrive r-ngtk b b e a i v c  rod doer not 
-Me. can be rxuvr t ed  mtb rcmJ 
ridedoper. and Ir plrruc when mouL 
Cohcrivr moll Ir b u d  io break up when dry. 
m d  rdubita rbpufiunt cohesion r h r n  
rubmcrgca Cobcrivc rod0 include clayey r d ~  
randy d ry .  rdfy cloy. clay and orgaa~c day. 
Dy rod m c u u  rod Ih.1 doer not c u b i t  

n r ib l c  1- of moirhrrr contcnL 
fisscrrrd meanr r rod mrtcnd tbrt bra a 

tendency to b n u  donq dcfrrutc p l M C 8  of 
h c m  m(h LNc m i r u n e .  or I m i e n d  

~ ~ N c I c )  p- L i d  . r - - .Lu L.. I -L--.--I .. 
a 

e 
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(21 hfmud$rtSU. MMud rarlymu of rod 
rroplcr u wnductcd IO detennmr 
quaouutive U w d i  a~ q u a h o v e  pmpemrr 
of roil m d  to p m n d r  more urlormaiioa m 
order to clarrify rod pmpcriy. 

(i) Ploztrcrry. Mold a mcirt or wet rampie 
of rod &to a ball md eltempt w mll i t  mto- 
h r d r  a8 tbia ar %-in& m diameter. 

gr rnu lu  matend  To diroaggurrh b.tw*m tb* 
two. pulwcnre the dned Jumps of b e  *.mole 

do not pulverirc errily. the m a t e d  1 
by hand or by rteppu..g on lf tb 

cohesive w t h  f i ~ ~ m r .  If they pulven 
C ~ S I J Y  into very r m d  f r r p m m t r  the 
I@ p.nuiu. 

18"' 
-1 
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Appendix B to Subpan P 
Sloping ond Benching 

[a )  SCO~C ond O ~ p k O f l O ~ .  This r p p c n d u  
7nta lr i  rpec i f i uuonr  lor r I o p q  roo 
tenchina wben w e d  ar merhodr of prolcctrng 
cmployecr w o r b g  m exuv r t i oaa  from u v c  
ins. The requucmcnir of thir appendix apply 
when the design of doping rfid b e n c h q  
protective ryirema ir to be p c d o m c d  h 
rcrordarrrc mrh the mqu immcnu ret fonb in 
I i s a . w i ~ i r z ~  
(b) Definfirons. 
Acfuof slope mernr the rlopc to rfuch LII 

D I s ~ r r r  meanr that the rod ii in 
exuva i i on  lace 11 exuva icd .  

conoilion where I u v e - m  ia mmmcat or ir 
l ikely to o c w .  Dirirerr ia evidenced by ruch 
phenomena ar the developmeot of firrwer LD 
the hcl of or adiacent I o  rn  open e x a v r t i o ~  
Ihc rubr idcncr of the edge of an e x a v r n o c  
the IIWPIW of m a i c d  from tbc face or rhe 

bocom of a n  e x a v a t i o m  Ihe rprlkng of 
matend  rrom b e  l r u  of UI e x u v a u o K  and 
ravcUim. Le, rmail unounu of MieriJ ) u o  

ruddcnly t c p r r r t ~ n g  fmm the fa- of an 
cxuvmi ion  and tnciliry or mUiq do* Sto -- 
the excavrnon. 

atcepcrt m c h t  of UI cxuvr l ion , faer  b a t  u 
acceptrbh for ye-mort frvorrolc Ute' 
conoiboM a i  p m t w u o n  rgr-1 ~ v c r n e .  rod 
IB expressed r a  chc mtio of bonrontal 
hrtancc IO v c n i o l  n r c  (H:Vl. 

Shon term exparum m e ~ r  a pnod of 
It,mderr than or q u a l  l o  3 houn L ~ A I  M 

c x u v a i i o n  ir o p m  
icl  R i q u i m n c n w l l  S o i / J a r r i f i A o n  

Soil and rpCi deporiu rhrU k dayihrd m 
rccordrnce r i t b  appadi r  A lo WOW P of 

bulging, or h e r v v y  of matcnsl h m  the 

I S  pcbblcr'or'litUc-cfumpo of m r k n d  . .. 

. -. . :. 

.bforimum ollomble slopc rncana tha 

. . 

p;ii'lg=-. ..' .-..-.._ __.. "__.  . ., 

(2) M u m u m  dloroble rlooc Tbr 
m a w u m  rllorrblc rlope far r wd or n ~ &  
dmoaii r b d  k detcrmlonr fmm Tiolc &l 
ol !No r p p n a u  

not be rtecper Lhao me mLiuIILLm ~ l o w r t u c  
rlopc. 

[ i l l  The actual dope rho11 k l o r  s i n 0  
Ihrn me rnrunm rUouaole tiow. r h e a  
ilwm a r e  r ipnr  of dirims. U hi cituauon 
occun. h e  aiopc ahall br CUI b a a  lo M 
rctuai rlopc rruci! io 01 leaat 9 bornonid IO 

oiic ve r t i o1  1 %H:1V) lerr weep mul  tb0 
m a x u n a  adowrole aiogc. 

Iiii) When aurcaaqe ioaor frcm i i o d  
n r i e n r i  or cquipmcnt. opcratmq cCworncnL 
or nrf l ic  are present. a comoewni p e w 0  
mall dctcmunr I ~ C  de-. IO r n i a  rh. 
rciud riope m w t  bm reuuced brlow Ihr 
maurnurn rllowmbla alopc. rno ~ 1 . 1 1  arrum 
that rrduCUOn Y K h r c v e d .  S m A W  
loaoa fmm r a i a e n i  ~ V U C I U R ~  MAIJ b. 
c v ~ l u a t c d  in a w r d a n u  wirh 4 1 P l b h y I i L  

141 Coniigu.-orionr Canhgurationr el 
iloouyl and beocnw ayrtcrm noail k UL 
.curu-ncc -tin b'rpurc &I. 

- 

(11.Actcrol aiooe. ( I 1  The actud dooc r h i i  
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TABLE B - 1  

SOIL OR ROCK TYPE 

mXTM-'M ALLOWABLE SLOPES 
I 

MAXIMUM ALLOWABLE SLOPES ( H : V )  1 1 ]  
FOR EXCAVATIONS LESS THAN 2 0  FEET 
mmwm 

STABLE ROCX 
TYPE A [ 2 ]  
TYPE B 
TYPE C 

1. Numbers shown in parentheses next to maximum allouable 
slopes are angles expressed in degrees from the horizontal. 
Angles have been rounded off. 

2 .  A short-term maximum allowable slope of 1/2H:lV (63O) is 
allowed in excavations in T y p e  A soil that are 12 feet 
(3.67 m) or less in depth. Short-tern maximum allowable 
slopes for excavations greater than 12 feet (3.67 3 )  in 
depth shall be 3/4H:1V (53O) 

3. Sloping or benching for excavations greater than 20 feet 
deep shall be designed by a Registered Professional 
Engineer. 

Pimre B 

VERTICAL ( 90°) 
3/4: 1 (53O) 
1: 1 ( 4 S O )  
1 1/2:1 (34 ) 

8 1 0 ~ 0  Configurations 

( A l l  slopes stated below are in the horizontal to vertical ratic) 

B-1.1 Excavaticns made in Type A soil. 

1. All simple slope excavation 20 feet or less i n  dept?. shall 
have a maximum allowable slope of 3/4:1. 

APPENDIX B 
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Simple S l o p e  - General 
Exception: Simple slope excavations which are open 24 hours or 
less (short te.rm) and which are 12 feet or less in depth shall . 
have a maximum allowable slope of 1/2:1. 

I 
I I 

1 2 '  xax. \ 
/ 

Simple S l o p e  

2 1  A l l  benched excavations 20 feet or less in depth shall have 
a maximum allowable ;lope of 1:l and maxinun bench 
dimensions as follows: 

20' !lax. 

I 

s i n g l e  Bench 

APPENDIX B 
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H u l t i p l a  Bench 
I 

3 .  A l l  excavations 8 feet or less ’ i n  depth which 
unsupported v e r t i c a l l y  s ided  lower p o r t i o n s  s h a l l  h a v h , a ’ a  
maximum v e r t i c a l  s i d e  of 3 1/2 feet.  

3 1 / 2 ’  Yax. 

Unsupported Vertically Sided L o w e r  Portion 
H a x i m u m  8-Feet in Depth 

A l l  excavations more than 8 f e e t  but not  more than 12  f e e t  i n  
depth which unsupported v e r t i c a l l y  s ided  lower port ions  shall 
have a maximum al lowable  s l o p e  of 1:l and a maximum v e r t i c a l  s i d e  
of 3 1 / 2  f e e t .  

APPENDIX B 
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e 
Unsupported Vertically Lover P o r t i o n  

H a X h U m  12 Feet in Depth 
I 

A l l  excavations 20-feet or less in depth which have vertically' 
sided lower portions that are supported or shielded shall have a 
maximum allowable slope of 3/4:1. The support or shield system 
must extend at least 18-inches above the top of the vertical 
side. 

1 
SuEport or shield -n 

... . 

Bupported or Shielded Vertically Gided Lower P o r t i o n  

4. A l l  other simple slope, compound slcpe, and vertically s i d e d  
lower portion excavations shall be in accordance with =he 
other options permitted under 51926.652:bJ. 

APPENDIX B 
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8-1.2 Excavations Hade I in T y p e  B Soil 
I 

1. All simpl'e slope excavations 20-feet or less in depth shall 
have a maximum allowable slope of 1:l. 

2 .  

1 

simple Slope 

All benched excavations 20 feet or .less 
a maximum allowable slope of 1:l and maximum 

i n  dept5  shal 1 have 
bench 

dimensions as follows: 

1 ' 9  - -  

Single Bench 



Multiple Bench ' 

I 
3 .  A l l  excavations 2 0  feet or less in depth which have 

vertically sided lower portions shall be shielded or 
supported to a height at least 18 inches above the top of 
the vertical side. All such excavations shall have a 
.- -. ,m allowable slope of 1: 1. -- .. . "., 

s i d e  

Vertically Sided L o w e r  Porcion 

4 .  All other sloped excavations shall be i n  accsriance ;.it3 the 
other options pemitted in 5 1926.652(b). 

APPENDIX B 
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APPENDIX C 

B-1.3 Excavations Made in Type C Soil 

1. All simple slope excavations 20 feet or less in depth shall 
have f maxi-xr- :.llz::-.kL: =lope of 1 1/2:1. 

I, ._ 

Support c r  S h i e l d  S y s t e - ,  

20' 

- -Simple Slope 

2. All excavations 20 feet or less in d e p t h  yhich haY.'e 
vertically sided lower portions shall- be shielded or 
supported to a height at least -18 inches-above the t o p  cf 
the vertical side. All such excavations shall have a 
maximum allowable slope of 1 1/2:1. 

si d e  

Vertical Sided'Lower Portion 

3 .  ~ l l  other sloped excavations shall be in accordance with the 
other options permitted in 51926.652(b). 

APPENDIX C 
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8 - 1 . 4  Excavations Made i n  Layered S o i l s  

1. All excavations 20 feet or less i n  depth made in layered 
sc i l s  s k z X  k=-:& a rr::irnum allowable s l o p e  f o r  each l a y e r  as 
set forth below. 

t 

c ovz3 a 

APPENDIX C 
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.. . . .  , 
. .  . .  .. . . _. .- . .  . .. .. . . ~ . 

. . .. . __ - - . . . . 

~. . . . .  . .  

A OVZ?. c 

3 OVER C ' 
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Appendix C to S u b p ~  P 
Timber Shonng for Tenches 

, feet (8.1 mI h depth. Thir apprndu must be 
u r d  when derign of timber rhonng 
pmtecuvc ryrtemr to to be petfonned in 

rvatemi muat be derlgncd in accordance 
the rcquirrmrnlr mt Ionh h t 1OZB.aWbI 
and I1928.LLgtlcl. 

. 

APPENDIX C 
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ar u d  bcrc meanr the rcra rith'tn a 
honrontd dirtance fmm the c q e  of !he 
m n c h  r q u d  IO h e  depth of h e  m n c k  

m] When v m u l  l o a h  Impowd on uorr 
bracer c x a d  I %&pound p a \ i , ~  load 
dirtnbuted on a one-fmt recrion of b e  center 
ai the cmrrbrau.  
(c) When ,&age laadr are present from 

equipment weighing rn excess of 13.m 
poundo. 

(D) When only &e lower ponion of a 
trend lo ohored and the rrrniuung ponion of 
tha ar rd  lr rlopcd or benched d e r r :  The 
olopcd panion i s  rlopcd at an  angle lerr rtcep 
than thm bontontal to one veniul: or h e  
membcn arc r e l a r d  h m  the taoler for uoe 
at r deptb which ir determined frum rhe top 
of rhe overall (r~lb ~d MI fmm the roe of 
the doped p o w o n  

(e) Use of roblei. Ihe rnembek of the 
rhonnq ryrtem that w to be beiectcd using 
hir inionnation arr me uorr brrcrr the 
upnghtr. and the w d c s  where =aiel are 
nqurrrd hfinimw mixes of membcn M 
rprufied for ure in different ryPcl of roil. 
'I)rrm rm ru labier of information w o  for 
each d ~pc. Tbe rod r).pc m w t  frnt be 
detcmrned in a a r n a w  wth the roil 
clar,oifiouon ryrtem d e r a b e d  LD appcndu 
A to ruburn P of pan m e .  Uiiw the 
rppropnatc tabk. Ihe  tcleclion oi the r i t e  
aad rpao rq  of (he mcmbcn ir h e n  faroe. 
The viecrion I 8  bared on the d e p u m d  
width d L h e  trench whcrr the mrmbcn a r r  io 
be mruilcd ad. in mort tnrunrk.  me 
rekction ir a i r0  t m d  00 (he hov-nnirl 
rpacrcq of the cmrroracer. l n runc t r  wnem r 
cf~oice of h o n t o d  bpacq ol cmrrDrrcinq 
io avrilrble. b e  honrontai rpao rq  ai the 
crorrbrrccr rnuri be charen by the urer 
bcfv the s u e  of any member CLD be 
detennmcd. When the roil rypc the widrh 
m d  depth of the m n c h  and the bonrontal 
rpaong of thc~cmaroracer-are h o r n -  the. 
rixe m d  v c n i u l  aprcurg of rhc mxcoraccr. 
the IUI m d  vcniui  rprcurg of b e  wrlcr. 
and t h e  r i z e  and honxonral rorcnp  a i  ~ 4 . c  
uprqhu  o n  be mra fmm me rppmpnaic 
IaDlC. . .. . .  . 

(r) &ompier w llluirrcrc rhe Use of  T c $ l ~ #  
Cd.1 L3mugn C-1.t 

11 I Erompic I. 
A mnc! dug in fb-pc A roil ia  13 feci d e n  

r o d  five feet w i d e .  
Fmm Tab!e C-1.1. !or acccolrblc 

a n a n q m e n t r  of tirnwr can be u x a  

Armnscmenr SI 
Space 4 v I coysoracer & I  SIX feet 

honrontrily m a  four feet v c n i o i i y .  
Wale, am not mouirra. 
Sprcc 3 x 8  upngntr a i  rix fee! honzonisilv 

T h i n  rn rngcnen i  ir commonly o l l ca  " r r ip  
I honng.' 

Armrrgcnenr -2 

Spice 4 x 0 cmrcotacer a i  c q h i  [err  
horironlaliy and four feel vcrl idly.  

Space 6 x 1  walea at four feet v r n i u l l y  
Space t X  0 uprightr at lour frcl 

horizonuuy. 

Armrgcmrnr e 

honronully and !our feet v r 3 I a i b .  
s p a c e  ex 8 CrO¶lb.CN . I  1 O . f C e l  

zprrc 8- 10 %.by .I f o : ~  fccc v m i r n ! h  

APPENDIX C 
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Space z h  8 upcghti at f ive feet 
honrontr Uy. 

A m n p m e n t  * 4  

Space 0 x 8  uorrbrrcrr  31 12 ICCI 
bonzontaliy and four feet v e n i a l l y .  

SPA- 10x10 wakr at four feet vercicrily 
Spa:er 1x8 upnghcr at r ix  feet 

(2) Exompie t 
A trench dug in Type B roil in 13 feet dce: 

hontontally. 

and five feet wide. From Table G I 2  t h e  
acccprrblo arrrngementr,of mernbcm are 
I l l l e d  

Ammgeme,w *I 

Space O x 8  crorobrrcer at rix feet  
honrontaily and five feet vcrtiully. 

Space a x  c warer a i  five feci venicoliy 
Sprce 2x0 uprigntr at  IWO feet 

honzoniaily. 
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TABLE C - 1 . 1  

TIMOfR T R f t r C I I  SIIORING - -  HlNlHl lH -- TlMBfR RrfjUlRrMrNTS ' 

SOIL T Y P E  A 

__--- 
Pa 2 5  X II e 7 2  p s f  ( 2  f t  Surcharge)  

b e  
~ 

V W ' l T S  
MAXIMUM ALLOWAOLL HORIZONTAL SPACING 

O f  P Ill 
O F  

REl tC I I  
fEE1) 

5 

10 

10 
. .  . 

IlOR 1 2 .  
;PAC I NC 

( F l E T )  
UP TO 
rj 
UP. TO 

J 

UP I( 
9 

4 X6 

4x.; 

- 
- 

. .  

LufL 

6x6 

4 X6 

6x6 

Axa 

- 
- 

6x6 

6x6 

6x6 

A!!& 
nxn 

-- 

----_ 

4 

6x6 4 

6 XS _-i- UP TO 

UP TO 
1 2  

UP TO 
6 

UP 10 
I1 

10 .4 
4 

- - -  
4 

4 
4 

4 

10 

i n  

I S  

2 X6 
I IP  TO 
In 
UP 10 

11 
UP IO 

6 
Ill' 10  

. a  

-- 
hX6 

6x6 

6 X6 

6 X6 

_I_ I5 

i n  

?n 

O V f  R 
20 -- 

e 

4 

4 

4 -- 
s r c  rinic I 

' Mixed oak or  e q u l v a l e n t  w l t h  d b e n d l n g  s t r e n g t h  n o t  l e s s  than 850 p s i .  
9 '  MJnulJctured members o f  e q u i v a l e n t  s t r e n g t h  may by s u h s t l t u t c d  f o r  wood, 



2 

2x6 

2x6 

IX6  

- (FEET) 
3 

2x6 - 
2116 

2x6 

- -- 

TABLE C-1.2 

TlHBER TRtNCl l  SIIORINC -- HlNlMIRl TIHBER REQUIREHENTS -- 
SOIL TYPE I P - 4 5  X II * 7 2  p e l  ( 2  I t .  Surchrrac) 

r 

DEPTll 
OF 

rRENCH 
[FEET) 

- 
s b &  - 

2- 
IJPR ICllTS 

MXiHIM ALLOWABLE HORIZONTAL SPI CItIC Ru!Gll 
UP TO 

9 

6x6 

6x6 

6 X  6 

- 
- 
- 
- 

[Urn 
IIP TO 

I2 - 
llOA It. 

SYAC I NC 
VERT. 

SPACIN(: 
(FEET]  

5 

(FEET) ( F E E T )  - CLOSE 

UP TO 
6 

UP TO 

6x6 
5 

TO 

IO 

6x8 

6x8 

- axlo 
l O X l 0  

- S 

5 

- P, w w 
M z 
U 
H x 
c) 

~~ 

IIP TO 
IO 

u 
tip TO 

S e t  

6 
UP TO 

8 
UP TO 
111 
See 
Note I 

-- 

iir TO 
6 

5 

6X 8 
I__ IO 

TO 

I 5  

'5 8x8 

I OX 1'1 
I__ 

5 

8x8 1x6 5 8 x 1 0  

10x1 2 

- IS 
UP TO 

A 5 8x8 3x6 

Ill 6 

TO 
111' TO 

i n  I ? X I  2 
I_- 

5 20 ~~ 

Sre 
N o t c  I 

OVER 
20 SLE t i rTE I - 

l e s s  t h a n  850 p r l .  
u b s L l l u t c d  f o r  UOOJ. 

Hlxed oak or e q i i l v s l e n t  u l r h  s IlendIng s t r e n g t h  
1 4  tl.inilf r r c i  811 v d  mctnbcr I) o f  eqtr I v e  I e n t  61 r c n g t  h a 



TAB1.f C - 1  . I  
_. . 

-- TIHBER TRt tICII Sl lORIHC -- H I N I M I H  TIt IRER REQUIREHENTS h 

S O I L  TYPE C P - 80 X I I  71 p s f  ( 2  I t .  Surc l i srgc )  
a 

- .  

DEPT'l 
CF 

THENCll 
(FEET) 

S- 
CROSS BRACES 

DTll OF TR-ENC -- W 

UP TO 
c 

6x8 

- 
- 

HAXIHUH A1.LOUABI.E IIORIZONTAL SPACING NOR 12 .  
SPAC I NG 

(FEET) 

UP -TO 
6 

UP TO 
8 

UP TO 
I O  

- - 
Sce 
N o t e  I 

VERT. 
SPAC I NC 
(FEET) 

5 

SIZE 
(IN) 

8x10 

(FEET) 

- 
CI.OSE 

2x6 5 

TO 5 2x6 

G 
cd 
M z 

. - 0  
H 
x 

2x6 I O  

UP. TO 
6 

UP TO 
8 

8x0 

0x10 - 

- 
8x10 - 

8x8 

8x10 

a x 1 0  

1 0 x 1  2 

1 2 x 1 2  

5 

5 

.-. - 
5 

2 x 6  

2x6 - 
I O  

TO 

1 5  

n 

S e t  
Note I 
See  
Notc I 

I IP  TO 
b 

See  

See 
N o t e  I 
Sec 
N o t e  I'  

u 
8110 8x10 l O X l 0  
II 

1 5  

TO 

20 

1 2 x 1  2 316 - 

OVER 
20 S E E  NCITE I 

H l x e J  Oak or e q t l l v n l e n t  v l t l i  btndlna r t r c n g t h  n o t  I r i s  t h a n  850 p s l .  
' b  H a n u f a c t u r e d  members n f  L' l , ,~vdlcI ,~ s t r c n 8 i h  m a y  L e  6 1 1 h 9 t  I t t ~ t e d  f o r  wood. 



TABLE C-2 .  I 

TIMBER T R E t K l l  SIIORING -- HINIMIM TlblllER R E Q U I R E H n l T S  -- ---- --. 
SOIL TYPE A P - 2 3  X H t 7 2  psf  ( 2  I t .  Surcharge)  

a 

SIZE 
CROSS BRACES 

OEPTll 
OF 

REI lC l l  

FEET) 

.s 
VERT.  
PACING 
ZEtfl 
Not 

p+q'J  - 
RLq !'I\ J 

IlPR I CllfS 
HMIHUH ALI.0UABI.E IIORIZONTAL SPACING 

_WA 

SIZE 

Not 
Rcq'J  

AL 

Hcq No\ d 

~~ ~ 

I I O R I Z .  
PAC I NG 
t E E 1 )  

U l X  
UP TO 

6 

4 x 4  

- 
- 
UP TO 

I'I 
4x6 

4x6 

- 
- 

6X 6 

6x6 

6x6 

6X 6 

6x6 

- 
- 
- 
- 

VERT. 
PACING 
F E E T )  

c 

muI 
L 

LXG 

4x6 

IIP TO 

- 
6X 6 

6x6 

6X 6 

- 
- 
- 

6x6 

6x6 

- 
- 

6x6 

DX 6 

6x6 

6x6 

- 

rRT)tCl 

9 
UP TC 

4 x 4  

6 8 

P TO 
6 4x6 

5 

TO 

IO 

I 

g -  
. w  
M 
Z 
U 
H 
X 

n 

4 x 4  4 4 x 4  - 
4x6 

4x6 

4 x 4  

4x6 

6x6 

6x6 

7 

- 

- 
- 
- 

6x6 

6x6 

6W 6 

- 

hX6 - 

4 x 4  - 
4x6 

4x6 

4% 4 

- 
7 

- 
4x6  

bX6 

6Xfi 

6x6 

6x6 

6x6 

6X 6 

4 X b  

4 X6 

- 4 8x8 

8x8 4 4x6 IP TO 
I 2  4 -- 

4 X 4  4 Req No\ d 4x  IO No\ 
Req d 

6LR 

ir TO 

tr TO 

- 6  

8 

r "  
hJ 

i n  

T 0 

1 5  

4x6 4 4 

4 

4 

8x6 6x6 
II' TO 

IP TO 

i n  

1 2  

G - 
4 

4x8 

6x6 - 
6X 6 

6x6 

6X 8 

6X 0 

- 
- 
- 
- 

4x10 6X I, 

6x6 

hX 6 

6x6 

_I 

8x10 

6x8 4 
II' 10 

6 
I5 

TO 

2 0 

OVER 
I n 

II' TO 
H 

IP 10 
I O  

I 2  
ir TO 

4 4 

4 

8x8 

B X l O  & 

4 4 6x8 8x1 2 

SEE NOTE I 

fi Duuf i las  I l r  or  c q t i l v a l c n t  u l ih  a b c n d l n g  6 t r e n g t . h  n o t  l e s s  t h a n  1500 p s l .  
H a n u l a c t u r e J  members o f  equivalent s t r e n n t h  mav be s u b s t f t u t e d  f o r  uood. 

0'  
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Appro& D to S u b p H  P 
Aluminum HydmuIic Shonng for 
T*&rS 

. I  

(a) Scope. Thir appendix cnrnainr 
~ ~ u o n ' t h a t  u a  be u r d  when dumnum 
bydmulic  ahonrp 11 provldcd am a method d 
p o t e o n  a g r i N l  u v a i n o  in t r c n d e r  that 
d o  a o t  exceed  feet ( a i m 1  LI) depth. Tbir 
rpper&s murt  & u u d  when deritn of fbe 
J w w n  bydndic protccuva ryr tem 
be pdomed in acrorbnce mlb 
I rorassrlcv21. 

pacntd in air a p p e d i r  rhe roil y p c  or 
trpcr in which the u d v a a o n  Y mdc -1 
k c  be del- uarng the mJ 
c l a u i d u ~ o o  m& mi fonb m r p p n d u  A 
of rub- P of p n  1926 

lafomuon b prrrwted b u r d  forma Y 
l O l l 0 ~  

@) S i 1  Uauifiarroo. tn order to ore data  

(c] Prrrrenurrrm of Infomouon 

a .  APPENDIX D 

e r p e n e a d  Ln mmnt trenching p r r c t i u .  
Shomg r p e n u  far uae in r t tuauom that a n  
not w v e m d  by the da ta  tn thir r p p r n d i r  murt 
br orher*nre designed ar r p m f i e d  in 
I l O t a . ~ C ) .  

(ii) W e n  any of the following cooditionr 
arc m s e n r  rhc m c m k n  specified in the 
Tables - not conridered adequate. h rhta 
came. an alternative rtuminum hydmulic 
rbonng ryrtem or other ope of protective 
ryrtem muat b. d e a q a e d  in aaordrnce wth  
I l s a . a s z  

(A] When v e n i u l  l o r d r  tmeored on -sa 
brncer a e m d  a 1Q) Pound B r i n y  b a d  
d i r t n b u k d  on a OM loot remion of the center 
ol the h y d r a S c  cylmder. 

Wben rurcharge loada IR p r a e n t  from 
c q w p m s l l  weiahing LI) e x c c r r  of g lxx l  

(c) W h e n  only the lower ponron or a 
h n c b  la rhorcd a n d  the rcnuinrnr~ poroon of 
tbe tnxiCtr 11 doped or benched u N e a a :  The 

Table D-lt: Find v e n l u l  ahorer and  2 Lnch 
diameter cylinder (mth rpeua l  ovenlccve8  
11 derlgnatd by footnote *Z l  rpaced L3'feei 
0.c h o n t m t r l l y  and 4 feet 0.c r c n i u i l y .  
*:, .%-: :..t faomoie bj[7j lo the Dl Table) 
mould  be u d  k h i n d  the rnomm. (See 
Figurcr 1 A 3 for typtul inatr lh l iod 

(41 Example 4: A m n c h  ir d y  in prcnour ly  
dirturbcd Type  8 rod. with dirractenano of 
I Type C mil. and will =quire rhecting. The 
-ah i r  18 feet deep aad  I t  feet m d e .  & fool 
hontootal rpactng between cy l lndrn  Ir 
desired for w o r h q  rprce. f r o m  Table & I 3  
Find horixonul wale n c h  a r e t i o n  modulur 
Of 14.0 rpacrd  at 4 fact o s  v e n i u l l y  and 1 
Inch diameter  cyliader rprced at  0 feet 
maximum 0.c bonrontally. 3 X I t  timbct 
rneeting ir reqrured a i  Jose  aprcing 
ver t iul ly .  (!%e Figure 4 for typiul  
lnstrllatioa.I 

(5) Exampie S: A trrncn ir dug In Type C 
toil. 9 b e t  deep and 4 feet wid.. Honrontrl 
cylinder rprcrng m excess of6  feet b d u v r d  
for worilng apace. Fmm Table D-1.4: r i d  
honrootal waie-with r uction moddur oiJ.0 
ma 2 mch diameter cyirnden 8 p r d  at 0 3  
feet 0.c horizontally. Or. f q d  h o n e o t r i  ,wrie 
mrh r 14.0 tccuoo mooolus and 3 In? 
diameter cylinder spa- a t  10 feet 0.c 
h o w n t d y .  Bo& waiei  a r e  s p e e d  4 Icei O.L 

vert iol iv .  J x  12 timber sncctina ir ~ q u v r d  

WmDcn am to be h u l l e d .  lo r h e u  tabler 
th. vcrUcrl rp- u held constant II low 
fscl OD enter. n e  ;abler rhow Ibe  maximum 
b o n m n u l  r p r w  of  c y l i o d m  aLlowcd lor 
each IIL. of rde in k u a l a  qatcm trolm. 
Md h tbr vecriul ah- table% the hydraulic 
cylinder b o n r o n u l  apaung II  Lbc u i n e  a r  me 
~ m i u l  thore apaang. 

Tubla-  
( f l  k m p i e  to ICurmxe rhr Use of rhc 

(11 L a m p i e  I: 
A m c b  dug rn Type A roil ia 0 f c e t  deep 

and  3 fert w a r  Rom Trb!c &;.I: f ind 
v e r n a l  a h o m  and 1 inch d t i w t r r  cyiinden 
#paced 8 feet 00 center ( O L I  b o w n t r l l y  and 
4 fcct on enter l0.e) v c n i o l l y .  (Scr Fiema 
1 A a for rypiul kilal l~I iOn1.)  

(21 t r m p l e  2: 
A wench io dua LII Type B rod &at does OOI 

reguim rheettng 13 feet d e e p  and 5 feet wdc. 
Fmm Table Find vcr t iul .shorca and 2 
inch diameter y l i n d e n  rpaccd  8 5  lcei 0.c 
honrontal ly  and  4 feci O.L VeruuUy. lSCe 
F i w r  I & 3 lor t y p t u l  tn f td l roonr . l  

not requirt.aheetin& but doer  exoenenc.e 
rome minor raveling ol the t m n a  f ~ c c .  The 
trench is  16 Icct deep and  9 leet r i d e .  From 

(3) A trench ir dug tn T)pe B wil that dace 

APPENDIX D Page 1 of 9 

diameter r r c h  a raic wtxsrng o p r u l y  of not 
kit r h ~  iAO[a pounat rr id  ComDmsive 
load at maximum exlcnalon. h l u i m u m  
extenrion ir to indude  full range of cyiindcr 
U i C P I i O N  rr rrcommcnoed by p r w u c l  
mrnufaciurer. 

( i i )  S-idch cylindem r h ~ l l  be a minimum 1. 
Inch inside diameter wim r cafe w o n  
upauty of not l e u  Lbrn 34.ooO poundr a w l  
c o m p r a r i v e  mad at mrxvnum rxtenrion 
Marmum extension ia to inciude ful l  mngc of 
cylinder extent iom a i  m m m e n d c d  by 
product nunufrcturer. 

(41 All aprcing i n d i u u a  18 merrumd 
center to center. 

(51  Vcr(ro1 rhonnq rriia th r l l  have I 
minimum acction moouiur of 0.40 inch. 
(SI When vcnicr i  rhomr i r e  u r e a  there 

muit be I mtnrmum of lbrce anorcs :paced 
equally. honronirlly. Ur r group. 

roftuooo or 0.715 inch. hck. 14 ply. a m i c  
white birch IFinirno I O m l .  Plcare note char 
p l p o o d  i t  not intended a i  a riructumi 
member. but oniy for pmvention of l o o i  
:rveitnu ltlougning nl ihe trench face) 
between snores. 

(71 P l p o o d  i h d  be 1.1U in. thick 

.. 
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TYPICAL INSTALLATIONS 

FIGURC !IO. 1 A 

. I A I L  

I C  
R 

2 '  

V L I  
S P A  

.. . 

APPENDIX D 
Page 3 of 9 



TABLED - 1.1 
ALUMINUM IIYDRAUIIC SIIORING 

VERTICAL SllORES 
FOR SOILTYPE A 

HYDRAULIC CYLINDERS 

W l D l l I  OFTRENClI (FEET) 
DEPTI I 

OF 
TRENCl I 

(FEET) 

MAX I MU hl 
I IOR IZONTAL 

SPACING 

MAXIMUM 
VERTICAL 
SPACING 

(FEET) 
P 
'd 
'd 
M z 
tl 
H 
X 
U 

OVER 8 UP 
TO12 . 

OVER l2UP 
.TO I5 

UPTO 8 

(FEET) 

4 

OVER 
5 

UP TO 
I O  

_ _ _ ~  

OVER 
IC) 

IJP TO 
IS 

OVER 
15 

I;P TO 
21) 

2 INCII 
DIAMETER 
NOTE (2) 

8 2 INCII 
DIAMETER 

3 I .IC11 
DIALIETER 

7 

NOTE ( I )  OVER 20 

- :rr Foolnotes to ~ a b t c s ,  and gcncrd  notcq on IlydrJtrl lc  shoring, are folintl in Appendix n, Iicm (6) 
Nbte"(1): S e t  Appcndim D, hem (g) ( I )  r - .  , . 

(2):  S c c  Appcndir D, ltcrn ( 6 )  ( 2 )  . 0 .  * 



DEPTI I 
OF 

TRENClI 

MAXIMUM ' 
VERTlCAL 
SPACING 

(FEET) 

OVER 
5 

IIP TO 
- I O  

- __ . 

4 
OVER 

IO 
UP TO 

15 

OVER 
I5 

.-. . IJI'TO . 
20 

OVER 20 

TABLED * 1.2 
ALUMINUM H Y  DR AULlC SI IORING 

VERTICAI, SllORES 
FOR SOII, TYPE II 

HYDRAULIC CYLINDERS . 

MAX IMIJ hl 
1 IORIZONTAL 

SPACING 

(FEET) 

6.5 

(FEET) 

5 . 5  

NOTE ( I )  

WDTH OF TRENCH (FEET) . 

~ UPTO8 

2 INCtI 
DIAMETER 

OVER 8 UP 
TO I2 

2 INCll 
DIAMETER 
NOTE (2) 

OVER 12 UP 
TO IS 

3 :NCII 
DIAMETER 

Footnotes to laOlcs, and gcncril n o m  on hytlraiilic shoring, arc found in Appendix D, Item (6) 
Notc ( I ) :  See Appcndix D, Item (g) ( I )  
Note (2j:  See  Appcndix D, licm (g) ( 2 )  



(FEET) 

I I- 4 
OVER 

5 
UP TO 

4 

4 

I0 14.0 

3.5 

7 .0  

:. I 4 0  

3. s 

7 0  

I4 0 

WALES 

1 3.5 

OVER 
15 

111' TO 
2 0 

OVER 20 1 

. .  TABLE D - 1.3 
ALUMINUM IIYDRAULIC SIIORIPIG 

WALER SYSEMS 
FOR SOIL TYPE D 

--- ------ -- - -- -- --*. ---.- ~ ___ __. 
9 

WAX.HORI.'..SPACING - - ,  .-I. 
WlDTSI OFTdENCIl (FEET) _I :! (ON CE "€RI 

OVER 8 U P T O  12 OVER 12 UPTOIS U P T O 8  s o u l j  
S)m 

2 FT. 1 
IIORIZ. CYLINDER IIORIZ. CYLINDER 1 lORft  CYLINDER 

SPACINCI DIAMETER SPACING D I A M W R  SPACING DIAMETER 
-r - 

3 1N 
2 IN 

8 0  2 IN 8.0 . 8.0 NOTF(I) 
2 IN 

90 2 IN 9 0   NOTE(^) 9.0 31N - - 
I 

in o 3 IN 00 n 3 IN 10 0 3 IN 

5 s  2 I N  5 5 NOTE(2) 5.5 3 IN 
2 IN 

3x12 - 6 0  3 IN 6 0  3 I t .  6.0 3 Ih 

9 0  3 IN 9 0  3 IN 9.0 3 IN 
NOTE (1) 

I 

Foolnotes IO tables, and general notes on hydraulic shonngi arc foun,d in Appendix D. Item (g) 
Notes (I): See Appendix D, item (g) ( I )  

Itwlii lus nf available walcr. 
(2) :  See Appcntlir D. llcm [ g )  ( 2 )  
s t i l i  prmliici nianiificiiircr rrntl/or clllJIIrlcll cnpinccr for * 

. 



.! 

i 

WALES i IIYDRAULIC CYLINDERS 
, W l D l l I  OFTRENCII (FEET) 

DEPnl e '  1 I 

i 
L. 

TIMBER UPRIGHTS 

MAX.IIORIZ SPACING 
(ON CENT 

1 
OF 

TRENCI I 

OVER 
5 

UP TO 
IO 

VERTICAL 
SPACING 

OVER 
IO 

UP TO 
I5 

. ., - .. .- - 
.!.. Li&-,{ 

1 5  I .  
UP TO i 

20 - ~ -  ' 

....... ____^_ 

SECnON UPTO 8 OVER 8 UPTO 12 OVER 12 UPTO 15 SOLD 

'ODUL"* 110R1Z2 CyiiNDER IiORiZ. CYLINDER IiORIZ. CYLINDER s t m  

. 3 5  60 ' 2 IN 

(IN') SPACING DIAMETER SPACING DIAMETER $SPACING DIAMETER 4 

3 IN 2 IN 
6 0  NOTE(21 6 o  

2 IN 
7 0  6 5  2 IN 4 5  NOTE(2) 6 s  3 1 N  3x12  

I4 O IO 0 3 IN 10 n 3 I N  ion  3 IN 

3 5  40 8 2 IN 4 0  3 IN 

1 7 0  5 5 ;  3 IN 5 5  3 IN 5 5  3 I N  

1 4 0  . 8 0  3 IN R O  3 IN R0 3 IN 

3 I N  

2 IN 
(I NOIT(2) 

3 x 1 2  

2 IN 
3 5  ,NOTE(2), 3 5  3 5  3.5 2 IN 

- 7 0 S O  3 IN 50 31N ' 5 0  3 IN, 3 x 1 2  
-. -- ._ _ _  - 

14 0 6 0  3 IN ti 0 3 IN - .-6(1-. ._ 3 IhJ -.. 
' - . 5  

OVER 2 0  

[FEET) 

-4 

4 .  

' 4 . .  
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Figure 3 .  Tyench Jacks (Screw Jacks) 
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Figure 4. Trench Shield6 
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FIGURE 3-3 
Building Location Map 
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